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Csi Sessa 
Testing Cotton Yarn 
for Count and Tensile Strength 


For over 29 years, Emi] Bessa has contributed 
his specialized talents to the making of Belden 
magnet wires. Like the other Belden craftsmen 
pictured above, Emil Bessa is typical of the 
many skilled artisans who have devoted a life- 
time of service to making superior magnet wire. 

As Receiving and Stores Supervisor, 
Emil Bessa keeps a critical eye on incoming 
materials. Only through long service can great 
skill be acquired in wire making. Belden 
magnet wire is a manufacturing achievement 
requiring more than costly machinery; it 
requires also the expert judgment and skill of 
hundreds of fine craftsmen. That is why the 
name “Belden” signifies the “finest” in 
magnet wires. 




























Don't worry about the “TROUBLE TRIO"! 


They can’t sneak by the careful workmanship 
of Belden Magnet Wire Craftsmen 


Are your winding costs too high? There is one sure cure! Specify 
Are you running into costly coil Belden on your next magnet wire 
rejections, delayed winding sched- order; depend on Belden cratfts- 
ules, and customer dissatisfaction? | men to keep the Trouble Trio out 
Have the Trouble Trio (Springy of your winding department. Try 
Wire, Defective Insulation, and it, today! 

Spooling Trouble) boosted your Belden Manufacturing Company 
over-all winding costs? 4633 W. Van Buren St., Chicago 
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Startling success story of N-D-Sealed 
Ball Bearings points way to new savings 
for every builder and user of machines 


New Departure originated self-sealed ball bearings. 
In 1928 the total output was 13.328 bearings. .- - 
now there are more than ten million in use. 

N-D-Seal Ball Bearings are delivered sealed, of 
course, and lubricated-for-life. Grease is sealed in 

. dirt is shut out! 

New. money-saving applications for these bear- 
ings are being discovered every day. If you build 
or use machines, N-D-Seal Bearings will probably 
save you money. Send for booklet DL4. 
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@ Unearthed in India, Africa and the Orient, rough Acme Craftsmen and their knowledge of raw materials 


diamonds are still sent to Amsterdam for cutting. Because _— create a product which exactly meets the fabricators’ 
the Amsterdam workmen specialized in their craft the needs. 
superiority of their products became widely recognized. There is a Superstrip which will best meet your forming, 


The value of the Koh-i-nor, like 
many other world-famous stones, 
was increased by the skill of the 
Amsterdam craftsmen and their 
knowledge of the raw materials 


with which they worked. 


Acme specializes in the produc- 
tion of “rolled-for-the-product” 
strip steel. And hundreds 
of manufacturers recognize the 
greater value secured by ACME 
SUPERSTRIP. The skill of 


HOT ROLLED + COLD ROLLED 


shaping or drawing requirements 
and provide faster, better, more 
economical production, yet 
ACME SUPERSTRIP COSTS 
NO MORE THAN ORDINARY 
STRIP STEELS. 


Let an ACME ENGINEER analyze 
your product in relation to your 
equipment. He may be able to 
make profitable suggestions. 
; = weet There is no obligation. Write for 
Examining grain structure of Acme-rolled Superstrip. complete information, today. 
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WESTINGHOUSE 
“SG AUXILIARY 
RELAYS 


@ FOR A.C. OR D.C. USE 
@ “MAKE” OR “BREAK” CONTACTS MOTORS edad Tee) oS) 


@ TWO INDEPENDENT CONTACT 
CIRCUITS 


@ OPEN OR ENCLOSED DESIGN. 


Furnaces or refrigerators — motors or 

circuit breakers — wherever an auxiliary 

relay is required for control or protec- 

tion, this low-cost, positive-action relay 

unit insures dependable operation that aie sits tech rae 

creates customer satisfaction. OULD Cr ake arte 
The product of years of leadership in 

relay design and application, Westing- 

house relays assure for your products 

dependability of control in keeping with 

the highest standards of quality. Your 

nearest Westinghouse representative will 

be glad to give you full information on 

these or other Westinghouse relays. Con- 

sult him or write for catalog. Westing- ea 

house Elec. & Mfg. Co., Newark Works, Wari Vs METERING 

Newark, N. J. Pir Pa tcl 
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AUDIBLE SIGNALING 


NAME THAT MEANS EVERYTHING IN RELAYS 
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Check these Possibilities for 


| Product I mprovements 
| WITH MICANITE INSULATING SPECIALTIES 
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jm CHART above can only begin to show 
the variety of Mica combinations which 
are effecting valuable improvements in the 
insulation of electrical equipment. 

But, to alert manufacturers, it will sug- 
gest many more possibilities for bettering 
the performance and increasing the sale of 
their products. 


Mica, in combination with other materials, 
is being made to meet a wide variety of 
specific requirements. Let us know the appli- 
cation you have in mind and we'll gladly 
send suitable material for a test in your own 
plant. Address Dept. #31. 

200 Varick Street, New York; 542 South Dearborn Street, 


Chicago; 1276 West 3rd Street, Cleveland. Birmingham, Boston, 
Cincinnati, Los Angeles, San Francisco, Seattle. Montreal, Toronto 


_MICA INSULATOR COMPANY: 


MICANITE .. . EMPIRE VARNISHED Ea eS are Ee > « « LAMICOID LAMINATED PLASTIC MATERIALS . 
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Motion Picture Projector Motors with SKF Bearings 


Reep Quiet 


BLILT BY ROBBINS & MYERS, INC. DES -EQUIPPED 


@5 makes more types and 
sizes of ball and roller bearings than 
any other manufacturer in the world. 





Motors that run smoothly and quietly in motion picture 
projectors need moving parts that function dependably 
and noiselessly. That’s why Robbins & Myers use S&S 
Ball Bearings for this 4 h.p., 1750 r.p.m., rubber-mounted 
split phase motor with its 10-pound fly wheel. The silent, 
almost effortless performance of 5! Bearings is main- 
tained without adjustments, practically no vibration, con- 
stant lubrication or premature fatigue. In a_ bearing, 


PERFORMANCE is the only thing that counts. 
Sis INDUSTRIES, INC., PHILADELPHIA, PA. 
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BALL AND ROLLER BEARINGS 















When careful buyers check your equipment against the field, 
do the meters on the control panel back up your emphasis on 
engineering foresight? Four times out of five, these indicat- 


ing meters are the nerve-center which determines safe, 


~ 


dependable control of the entire machine. Can you point to 
WEsTON on the scale plate as evidence of rigid specifications 
at such vital points? 

' Both you and your customers benefit when you build-in 
Weston Instruments. Assuring a true check on operating 
conditions, they protect the machine itself, and the work the 


i| machine performs. Their ability to stand up under difficult 














conditions means better control for your equipment, and 


Ruild-in WESTONS 


A wide range of Weston In- 
struments are now being “built- 
in’ on machine tools, rectifiers, 
welding machines, radio trans- 
mitters, alarm systems, thera- 
peutic and scientific apparatus, 
and wherever a close check on 
electrical quantities is vital to 
operation and control. There is 
also a WESTON Instrument avail- 
able for your built-in require- 
ments. Let us send full details. 


WE STON hurtin 
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fewer calls for servicing. Machine operators get the most 









from units equipped with meters they're sure they can trust. 


There's a WESTON Instrument for practically every “built- 










in” need. The WESTON representative in your locality will 






be glad to aid you in choosing the model that can do the 






most for you. Weston Electrical Instrument Corporation, 





582 Frelinghuysen Avenue, Newark, New Jersey. 








Reduce the cost of your appliance assemblies and give cord connections 
greater protection with the inexpensive G-E rubber bushing and strain relief. 

The bushing is molded to the cord, as is the plug, with nothing to break 
or pull apart. It allows the appliance cord to be easily attached — snaps in, 
sealing the entry against dust and protecting the cord for its lifetime. The 
bushing absorbs all the strain on connections; no additional strain relief or 
protection is necessary. 

It is attached to the appliance casing simply by pulling the terminal or 
stripped end of the cord through from the outside of the casing hole. The 
fluted rubber sides compress during assembly operation, then expand to form 
a secure seal. 

This patented bushing, originated and developed by General Electric 
engineers, is being widely used by radio, washing machine and business 
machine manufacturers. Investigate the advantage it offers to your product. 

For information, write to Section Q-8192, Appliance and Merchandise 
Department, General Electric Company, Bridgeport, Connecticut. 


APPLIANCE AND MERCHANDISE DEPARTM 
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Proved by performance. 
Data upon request. 


Even at 57° below zero.. 
Victoprene performance 
is assured. 
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enn VICTOR MANUFACTURING & GASKET CO. . 
*P.0: BOX*1333-* 5750 ROOSEVELT ROAD « CHICAGO, ILL., U.S.A. 
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Consist of an automatic solenoid starter 
and a safety switch in one cabinet. 


Bulletin 712—with disconnect switch. 
Bulletin 713—with circuit breakers. 


> | 







BULLETIN 71 


(Vertical Construction) = 


MBULLETIN 712 . 
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No pivots, hinges, pins, bearings, flexible 

eae jumpers, or other complicated mechanisms in Allen-Bradley 

com 220 Pan etn ODTated AG 3 solenoid starters! That means no corroded or sticky pivots 
© As Bvt Co, Minas and no broken jumpers. The movable contacts are con- 
nected directly to the solenoid plunger. Nothing could be 

simpler or more trouble-free. Operation of the plunger 

in its core is practically frictionless. Hence, switch action 

is not delayed. Designers of high-speed machine tools can 

rely upon this starter’s precise and consistent operation. 

Then too, the double break, silver alloy contacts never 

require filing. Consequently, valuable contact life is not 

wasted. Although unusually compact, Allen-Bradley 

solenoid starters can easily disrupt currents of not less 

than ten times their maximum horsepower rating. Write 

for 24-page booklet, ‘The Story of the Solenoid Starter.” 

Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 








ALLEN-BRADLEY 


SOLENOID MOTOR CONTROL 


“KNOWING HOW? 


WINS AGAIN 


One of the most outstanding recent developments in 
silk and rayon weaving has been the creation of a flat 
quill or bobbin which permits a larger package of 
filling yarn through the use of a wider shuttle. 

One of the leading bobbin and quill manufacturers 
achieved this extra-varn-carrying capacity through the 


use of a flat quill. This permits maximum-yarn-carry- 


Rs S 


ing capacity within a shuttle of a given size. To produce 


a successful quill of this design. it was necessary to 


first secure a ferrule with a strong enough head to with- 
stand the strain of holding the heavier quill in place 
when running in the loom at high speed — twice across 
the loom in a second, or faster. Here, once more. the 
“knowing how” resulting from 136 years of experience 
in metal fabrication has made it possible for Scovill 
Manufacturing Company to solve a difficult manufac- 
turing problem in this instance for the weaving 
industry, but many another industry has also been well 
~erved. 

On the former round-type quills, where the strain 
on the quill flange was much less because of the smaller 
weight of the yarn package, the weak point in the 
hobbins was always the flange. so it was obviously 
necessary that a new flange-head construction be 
created for the heavier package, as a much greater 
strain would be imposed on the larger capacity bobbin. 
This manufacturer turned to Scovill to develop a 


ferrule with light-weight thin barrel wall to reduce 


ee 


weight and yet, with thick, heavy. strong flange, to 
withstand the terrific shock of starting and stopping 
in its fast transit back and forth across the loom. 
Bobbins with ferrules and flanges of this new con- 
struction have been thoroughly tested in production. 
(nother one of industry's metal problems successfully 
solved by Scovill’s long experience in “knowing how.” 

Scovill’s facilities and “know how” applied to your 
metal-part fabrication problems may bring about an 
equally satisfactory solution. A letter out- 


lining your specific problems will bring you 
a prompt reply. WO ) 


SCOVILL MANUFACTURING COMPANY 


65 MILL STREET 
WATERBURY ° CONNECTICUT 


Boston « Providence * New York « Philadelphia « Lynchburg, Va. 
Syracuse - Pittsburgh «+ Detroit ¢ Chicago -« Cincinnati 
San Francisco « Los Angeles *« IN CANADA: 334 King St., E., Toronto 
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How a Scrap of Paper led to 


ELECTRICAL" MANUFACTURING 





Names, of course, 
are fictitious 


‘Tl’ was just a simple message—but 

the chain of events that followed 
had portentous results. 

First there was a telephone call. 
Then a electrical 
sheet specialist was invited to confer 


Carnegie-Illinois 


with the production manager of a com- 
pany making small motors. They were 
having trouble keeping production 
costs down to a profitable level, on a 
popular type of motor which they had 
recently added to their line. 

The first thing these two specialists 
did was to analyze the production 
records. These showed clearly that die 
costs were excessive. Dies used in the 
punching of laminations were wearing 
out too quickly. Both men agreed the 
trouble could only be in the steel 
sheets that were being used. The Car- 
negie-Illinois man then recommended 
a change of type—to one that would 
correct the stamping problem without 
affecting the electrical properties. 


This little message started 


decisive action that is saving a 


small-motor maker $1000 a year. 


Later, the Carnegie-Illinois man 
called again. This time all the news 
was good. The trouble had been cor- 
rected. Dies were lasting 50 per cent 
longer. On this item alone the produc- 
tion manager figured his firm was sav- 
ing at least $1000 a vear. Of course he 
was tickled to death. 

And that is how Carnegie-IIlinois 
metallurgical out in 


service works 


practice. It explains the increasing 
use of U-S-S Electrical Sheets. When 
two specialists, yours and ours, can 
unite their experience to attack a 
problem, savings and improvements 
are almost certain to follow. Why not 
take advantage of this service when 
you are confronted by a design or 
manufacturing problem involving sili- 
con steel sheets? 


U-S°S ELECTRICAL SHEETS 


Combine these qualities 


Uniformly low core losses 


High permeability 


Superior punchability 


Flat and true to gauge 


Wide variety, grades and finishes 


Offer you these advantages 
High-efiiciency equipment 

No hot spots 

Low magnetizing current 

High magnetic-circuit efficiency 
Compact design 

Longer die life 

Faster production 

High space factor 

Compact design 

Low production costs 


Freedom in design 


US'S ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


STEEL 


Pittshurgh Chicago 


CORPORATION 


United States Steel Products Company, New York, Export Distributors 


UNITED SITATES .SjJ EEL 
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To assure uniform insulating quality of Taylor Vulcan 
Fibre, Taylor Insulation and Taylor Phenol Fibre, the original 
paper stock in Taylor’s own Paper Mill passes through many 
steps of carefully controlled processing to eliminate any meta 
or other impurities which might affect insulating value 


the finished product. 


The final safeguard, shown below, is one of a battery of four huge, 
high - speed, centrifugal extractors which take the liquid paper 
stock and whirl out any possible remaining foreign materials 
Only a few of the highest-grade paper manufacturers employ 
similar equipment for positive assurance of a perfectly clean sheet. 


Coming from this most modern, most scientifically equipped 
mill of its kind in the world — Taylor Vulcanized Fibre, Taylor 
Insulation and Taylor Phenol Fibre have to be good. 


You can depend upon it. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 








» WE'VE LEARNED 
A-PLENTY / 


Forty-two years of building electric motors! That 






Vulcanized 
he original 
ough many 
> any metal 
g value of 



































f four huge, is the R & M record ... and it’s a record that 
iquid paper 
1 materials 
‘ers employ 


clean sheet. 


means a lot to every manufacturer who is look- 
ing for better motors to equip better appliances. 

We've learned and we’ve unlearned. We've 
made our mistakes—and corrected them. We've 
y equipped 
ibre, Taylor 
dd. 


analyzed the mistakes of others—and taken ad- 
vantage of them. We've kept on building better 





motors all the time—yet we're constantly run- 
ning into R & M motors built twenty or thirty 
IANY years ago, that are still on the job, so it seems that 
R « M motors have been mighty efficient for a 
ood, long spell. 

That’s why these motors stand so high in pub- 

lic estimation. They have a reputation—with 
consumers, with dealers, with everybody. The 
name means quality, efficiency, endurance. 
That's why people like to see the R « M name- 
plate on the motor, when they buy electric 
appliances. 
And that’s why we suggest to appliance manu- 
facturers— put your motor problem up to 
R «&M. Let our engineers sit down with 
yours and thrash things out. If a special 
motor design is needed, we'll figure on it. 
If a standard motor will do the trick, we’ve 
got it. And if it’s the motor we think you 
ought to use, we ll bet on it to make a good 
appliance better! ... Robbins & Myers, Inc.. 
Springfield, Ohio: The Robbins & Myers 
Co., Lid., Brantford, Ont. 


AOBBINSE MYERS 


FANS - HOISTS - CRANES - PUMPS - FOUNDED 1878 
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It isn’t difficult to detect the extra quality that Republic 
Silicon Steels bring to motors. It’s merely a matter of obser- 
vation, as a famous detective might say, of better perform- 
ance shown by the needles on the meters at the test bench. Republic Silicon Steels are available in five grades 


e It is just as easy to determine the savings effected b —armature, electrical, special motor, special dynamo 
y 


; ss and transformer — either in flat sheets or coiled strip 
these dependable steels — again by observation — of their sy 
—each grade unusually high in performance values 


freedom from loose scale, hard spots and other defects — for the price. 
the extended life of expensive punching dies — the flatness 
of laminations and the ease with which they stack. 


e Details on Republic Silicon Steels are available in REPU BLIC STEEL 


booklet form — ask for a copy of form No. 171. G DIVISION 


; : ; 
Republic Steel Corporation, Cleveland, Ohio 3 — 
E 
JON DRAWN STE 
UNO TTEEL AND TUBES. ae 
TRUSCON STEEL COM 
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BOTH MUST BE GOOD 


1. THE APPLIANCE 2. THE MOTOR 


A good team of huskies and an expert ‘“‘musher’’—that’s the only combination 
that can set the pace in the thrilling dog sled derby. In the household appliance 


field the competition is just as keen. Here it is the combination of a good appliance 


ati 


and a well-designed, well-built motor that sets the pace in sales and satisfaction. 


Leading manufacturers—confident in the quality of their product—have specified 


des 

Delco motors for refrigerators, washers, ironers, oil burners, stokers and air 
mo 
rip conditioners. They realize that the smooth, silent, reliable performance of Delco 
ues an motors is a vital factor in making sales. Delco Products Division, General Motors 


Corporation, Dayton, Ohio. 





DELCO RRs MOTORS | 
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KJ YNTHANE makes it possible tor the 
manufacturer to scan the 1,202,240 
stitches of a sheer silk stocking in the 
Synthane Bakelite- 


twinkling of aneye 


laminated is used in stocking examiners 


because it has three desirable properties 
in combination—smoothness, solid color, 
and wear resistance. ... You can get this 
same combination of properties or almost 
any other combination you desire in 
Synthane, for Synthane has an unusually 
broad combination of physical, electrical, 
chemical and mechanical properties. 
Synthane is a dense, solid material, tough, 
strong and light in weight—an excellent 


electric insulator—with a low power fac- 


SHEETS * RODS e TUBES © FABRICATED PARTS « SILENT STABILIZED GEAR MATERIAL 


STOCKING 


tor, low moisture absorption, high dielec 
tric strength and low dielectric constant 
It’s chemically inert and corrosion resis 
tant. It machines easily. Synthane is often 
the most economical material to us¢ 
through lowered production costs, bette: 
product performance, dependable adher 
ence to standards. Why not write for dat: 
on Synthane, gi 


g us your requirements: 


SYNTHANE CORPORATION, OAKS, PENNSYLVANI! 





igh dielec- 
constant 
ion resis- 
ne is often 
il to use 
»sts, better 
ble adher 
te for dat: 


lirements? 


NNSYLVANI! 


‘Two sets of specifications assure 


your complete satisfaction when 
you buy aluminum stampings from 
Aluminum Goods Manufacturing Co. 

First, you establish one set of spec- 
ifications, detailing your demands 
and requirements. Second, we de- 
velop detailed specifications cover- 
ing production . . . starting with the 
rolling mill for custom rolled sheets 


from which your job will be stamped. 
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Customer interests are better 
served when each job is stamped 
from custom rolled sheets. Some jobs 
require special alloys for strength or 
hardness. Others require special di- 
mensions for economical production. 

Whatever the requirements may 
be, the established procedure of 
Aluminum Goods ManufacturingCo. 
insures the proper quality and 


size of sheet for each individual job. 
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| Chromel, discovered 32 years ago, is better today than ever before— 
| rm because of continuous research, and a policy of re-investment of profits 
| in the latest equipment. Hence, the heating-appliance industry, and its 
| dealers, have always had high confidence in Chromel for heating-elements. 
rm 
a 
| m 
| oO 
od 
| es) 
- 
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CHROMELéemenr WIRE 
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jar in tortoise-shell; instrument case in amber; ruby lens. Others are shown below. 


Typical advantageous applications of Transparent Bakelite Molded: door handle in ruby color; decorative 


New-— Transparent BAKELITE MOoOLpDED! 


FOR MANY YEARS, users of plastics 
have sought a transparent materiai 
possessing molding characteristics 
similar to the well-known opaque 
Bakelite molding materials. In the 
new Transparent Bakelite Molded 
developed by Bakelite laboratories, 
a plastic of this type is now avail- 
able for commercial application. 
Transparent Bakelite Molded 
opens practically unlimited avenues 
to improvement in the design of 


manufactured products. For hous- 
ings, handles. dials, lenses,and many 
other uses, this new material adds 
visibility to the other advantages 
of Bakelite Molded. It is available 
in amber, ruby, green, tortoise shell 
and other enduring colors. 
Various properties of Transparent 
Bakelite Molded are comparable or 
superior to those of General Pur- 
pose Bakelite Molded. It is less 


hygroscopic; and its tensile, im- 


pact and flexing strengths are high. 
It withstands exposure at 225°F. to 
300°F. without deterioration. Its 
dielectric properties, dimensional 
and chemical stability are excellent. 
Makers and designers of electri- 
cal appliances, equipment or instru- 
ments and radio parts or devices 
are urged to investigate the many 
possibilities of this new material. 
Write for data sheet 25E,“Bakelite 
Transparent Molding Materials”. 


BAKELITE CORPORATION, 247 PARK AVENUE, NEW YORK, NY. 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Canada 


BAK 


The regivered trade morts shown above dannguish moterals rumen cal segn for onfin: 
monvioctwed by Boteite Corporation Under the capital “8” a the 


PLASTICS 






mecrrenee © 8 Par. OFF. 


West Coast: Electrical Specialty Co., Inc., 316 Eleventh Street, San Francisco, Cal. 


LITE 


OF cntemiied quantity symbolizes he infin 
number of present ond Niue vies of Botelne Corporanon's products, 


HEADQUARTERS 
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FOR EVERY LOAD, SPEED AND DUTY 


108 DISTINCT SERIES 


BALL, ROLLER and THRUST 


OVER 3000 SIZES ree 


14" to 21° Bore— Metric and Inch Sizes 


Write for the Catalog and Engineering Counsel 


NORMA-HOFFMANN BEARINGS CORP’N.—STAMFORD, CONN., U.S. A. 


(IW IKIMVA= AW TPP IMAIN IN” 





Shielded Type Single 
Row Bal! Bearing 


Extra Ligh! Type 
Bal! Bearing 


Standard Cylindrical Double Row Self-Aligning a ie Nabe erie i) 
: : Cylindrical Roller 
Roller Bearing Adapter Ball Bearing Bearing 
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cet te cate 


For Everything Electrical 


INSUROK 


the Superior Laminated Plastic 


wea inclusive are Richardson facilities for the economical volume production 











of INSUROK laminated parts and complete products to exact specifications 
in precise tolerances for every electrical requirement. 


By selecting Richardson as their sole source of supply for INSUROK and other 
synthetic plastics, scores of manufacturers of electrical equipment have, in 
actuality, made Richardson plants and Richardson scientists, engineers, technicians 
and craftsmen integral units of their own production facilities and processes. 
You also may enjoy these same profitable advantages. Details sent on request. 


The RICHARDSON COMPANY 


a 


Melrose Park, (Chicago) III. Founded 1858 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J Indianapolis, Ind 
! Detroit Office: 4-252 G. M. Building, Phone Madison 9386 
i New York Office: 75 West Street, Phone Whitchall 4-4487 
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Would your laminations 
pass a test like this? 


HERE’S HOW ONE MANUFACTURER 
DISCOVERED BETTER ELECTRICAL SHEETS 


Recently, a certain manufacturer of electric motors 
said to us: “Your sheets may be flat—but can you 
prove it?” To do this, 200 armature laminations from 
stock he had been using were stacked on scales op- 
posite 200 laminations stamped from Granite City 
Sheets. The weight was the same—the gauge the same 
—but what a difference in FLATNESS! The test showed 


Granite City laminations took 1 less space... proved 
conclusively these sheets make stacking easier... 


GRANITE CITY 


_ = 

GRANITE CITY SHEETS 
1 PA-) 

GRANITE CITY, at 





speed up assembly of motors...and can cut die 
loss due to buckling. 

There’s a reason why Granite City Electrical Sheets 
are uniformly flat. They are rolled with unusual care 
and precision under the personal supervision of ex- 
perienced men who know electrical manufacturing 
problems, and every lot is exactingly tested for flat- 
ness and other desirable physical and electrical 
properties. It will pay you to check up on the flatness 
of your sheets . . . compare the advantages offered 
by Granite City Sheets. Write today for further in- 
formation and sample sheet. 
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There were many considerations involved in the 
designing of this new photographic enlarger, but 
all were united to attain a single objective—to pro- 
duce a unit fully equal to competitive machines in 
efficiency and quality, yet attractively priced. This 
is an old problem—one that will always be with 
industry—and more and more manufacturers are 
turning to ZINC Alloy Die Castings for the answer. 

The thirteen die castings, pictured on either side 
of the main illustration, make up practically the 
entire assembly of this enlarger. To the engineer, 
the advantages of ZINC Alloy Die Castings in this 
application will be obvious. 

The parts illustrated on the right explain them- 





ATTRACTIVELY PRICED 





The Research was done, the Alloys were developed, and most Die Castings are specified w th 


HORSE HEAD SPECIAL (nite Qc) ZINC | 


— With Die Castings 


selves. The one-piece supporting column with an 
elevating rack gear integrally cast (upper left 
photograph) is typical of the economies achieved. 

The lens adapter castings (1 and 2 in lower left 
photograph) typify a characteristic of the metal 
and method that cannot be over-emphasized—ex- 
treme accuracy. Assembled with a simple pinion 
gear in the complete adapter (3 in the same photo- 
graph), the necessity of this accuracy for efficient 
Operation is apparent. 

If you are not already acquainted with the effec- 
tive job that ZINC Alloy Die Castings are doing 
in the major industries, we suggest that you consult 
a commercial die caster—or write to this Company. 





_ THE NEW JERSEY ZINC COMPANY 


160 FRONT ST 
NEW YORK CITY | 
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A Buyer f Miter 


BY F. W. JESSOP 
PRESIDENT 
OHIO ELECTRIC MANUFACTURING CO. 


S ONE who has, for many years, been active 

in the manufacture of fractional horsepower 

motors it is a thoroughly refreshing experience 
to be invited to express a viewpoint from the standpoint 
of the motor buyer. Perhaps we all become somewhat 
too firmly engrossed with our own problems and per- 
spectives. I know that in endeavoring to meet the 
request of the Editor of ELEcTRICAL MANUFACTURING, 
several things impressed themselves upon me with re- 
newed emphasis upon their validity and others lost sup- 
posed importance. 

First, if I were a buyer of motors, I would make 
sure that I was endeavoring to obtain a motor which 
matched the job to be done. Thus, I would not seek 
a motor into which there might have been built vir- 
tually a lifetime of service for a product whose probable 
period of usefulness would be but a year or so. Simi- 
larly, I would not seek to purchase a relatively short- 
life motor for a product designed to meet long and 
strenuous operation. 

In other words, I would endeavor to determine 
exactly what kind of a motor I wanted to get. I would 
make that my dominant thought and let other consider- 
ations, including the always inescapable one of price, 
come afterward. Time after time I have seen buyers 
of motors demanding quality for which they are not 
prepared to pay just as I have seen price shoppers 
attempting to obtain a driving unit which could not 
possibly meet the service demands of the product for 
which it was being sought. 

As a buyer of motors, if I endeavor to analyze the 
service requirements as the first consideration I would 
soon discover that there were a number of things far 


Quality claims. Performance promises. Produc- 
tion standards. Prices. Within that encompassing 
fog lies the wholly fundamental problem of the 
manufacturer of electrically energized products 
who motorizes his output. Just for a new per- 
spective on an old subject we asked Mr. Jessop, 
a manufacturer of good motors, to outline the 
matter as he might see it from the buyer's side. 


more important than the cost of the motor. I would 
discover that the difference in price between good, bad 
and indifferent motors was, while capable of measure- 
ment in dollar and cents terms, not notably significant 
in relationship to the total cost of the product as de- 
livered to the user. I would discover, too, that while 
there were times when the best motor obtainable was 
too good for the job to be done, that nine times out 
of ten the best motor was the one that should have 
been used. 

Why, it has been noted many times that consumer 
choices shift from the product which has given them a 
number of years of service because as time went on the 
oil burner, food mixer, fan or office machine, has 
gained a bad name in its later days of service, because 
the motor had failed to live as long as the product 
itself. Because noisy operation, vibration and over- 
heating were giving the product and its manufacturer a 
lowered reputation before the user which led to a switch 
to the product of someone else when replacement time 
came along. 
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PECIFICALLY, as a buyer, I should look first for 

reliability, not just a salesman’s claim for it but re- 
liability built-in and capable of being depended upon 
for years of satisfactory service. 


Now, how will I satisfy myself on this point? First, 
it would be a question depending somewhat upon the 
tvpe of motor. Nearly all forms of 


hp., 110 volts, 
1800 rpm. motors, for example, will be of about the 
same size and have almost identical weight. Yet the 
lesson of experience is that, all other factors being equal 
including materials, the type which has the fewest 
parts will probably run service-free for the longest time. 

Working from this point I would logically be led to 
select a polyphase motor since this would have no 
switch and no commutator but, realistically, such a mo- 
tor could not be used for a general home appliance for 
utilization upon 110 volts, single phase supply. If my 
device did not require too strong a starting torque, I 
should give preference to the plain split phase motor 
which requires only the simplest form of centrifugal 
switch to open circuit the starting winding. On the 
other hand, where the load a difficult one to start then 
| should select a capacitor motor which adds only a 
capacitor to the mechanism of the split phase motor 
and avoids unnecessary complications. 

Not a great deal of reliance would be given to test 
runs, as such, but the record of experience as shown in 
actual installation service of the motor that I was con- 
sidering when used with like or similar devices would 
count most with me. I would get a stock motor of 
the kind under consideration, have it taken apart and 
have my engineers and me satisfied as to the adequacy 
of the materials, the insulation and the workmanship. 
I would give the motor maker the opportunity to show 
me and my engineers some evidences of what they 
consider to be the progressive, conscientious and capable 
manufacturing procedures which their organization fol- 
lows. Thus, I as a buyer, could visit his factory and 
see for myself how carefully the manufacturer proceeds 
to insure reliability or I could examine photographic 
evidences of this attitude. 


WORKMANSHIP IS IMPORTANT 


KXT, for the reason that it would have a bearing 

upon the quality of reliability, I would be inter- 
ested in the workmanship involved. I might well be 
interested to a measure in working conditions. Results 
would be unlikely to exceed the character of the plan- 
ning, materials, personnel and purpose that lav behind 
them. 

There are a number of routine tests which the con- 
scientious manufacturer endeavors to maintain for his 
own information and protection regarding the quality 
of the workmanship and materials that enter into his 
product. 


rr as the designers and engineers of my electrically 
energized product, whether it be of the light or 
heavy duty type, would have given notable attention to 
appearance considerations in connection with my 
product, I would expect the motor manufacturer to be 
ready to offer me a motor which would blend harmoni- 
ously in the appearance of the consumer product. 
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Covering up the motor, as it is installed, in order to 
conceal awkward lines would have no place in my ap- 
proach. I would have my device or appliance to sell 
and it is no longer enough to demonstrate that such 
goods will do their jobs well. The product must look 
well also and have a pleasing appearance and a fine 
finish else my salesmen will be handicapped. If the 
motor blends in well with the other parts there is a 
very definite and important selling point that experience 
has proven to be worth cultivating. 

Then again I would insist, if the anticipated service 
of the product should require it, that the motor start 
quietly as well as operate with minimum noise and 
vibration. I would know that comparatively quiet 
starting and running are the natural result of adequate 
engineering design and good workmanship on the part 
of the motor manufacturer just as they can only be the 
result of the careful and conscientious planning that my 
organization might give to the rest of the product. | 
must, of course, have an efficient motor because other- 
wise the purchasers of the product will complain of 
large electrical energy bills and my salesmen will be 
deprived of an effective selling argument. This, of 
course, involves the selection of not only the right type 
of motor for the job that is to be done but also the 
right size of motor. 

Efficiency I would recognize as the result of virtually 
every operation performed in the fabrication of a motor. 
To be truly satisfactorily the motor proportions such as 
diameter of rotor, number of rotor bars and stator slots, 
method of joining rotor bars to each other must be 
as nearly ideal as possible. The air gap must be uni- 
form. Good lamination stock must be thoroughly an- 
nealed. High efficiency is one of the good points of the 
capacitor run type design. It is a feature emphasized 
by the present limitations on starting currents. It 
also, largely because of quiet starting, leads to in- 
creased product-user satisfaction. 


HERE IS PRICE AGAIN 


b jpsenatin I may have reached my decision, as a 
buyer of motors, in regard to all the factors which 
I have just briefly outlined, the truly inescapable ques- 
tion of price arises before a decision can be made. 
Price may be postponed and subordinated but it still 
remains an important factor. Fortunately, if my think- 
ing up to this point had been based upon the proper 
relationship between the motor and the job that it was 
to do, I would have gained a balanced perspective in 
regard to the price of the driving unit. 

I could not permit myself to buy the motor at the 
lowest price available if I were convinced of the essen- 
tial “rightness” of the points previously discussed. In 
fact I could hardly decide this question of price alone 
unless I were the whole company, so to speak, the 
single purchaser at interest. 

I must otherwise get the engineering, sales and man- 
ufacturing department heads together and discuss the 
various features which you and I have just been in- 
vestigating and which my organization and I must 
thoroughly consider with the effect of the motor price 
upon the selling price of my own product in mind. 

(Continued on page 54) 
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Because driven shaft speeds for best machine 


operation seldom synchronize with standadara 





motor speeds, belt, chain or gear drives are 

needed to bring them together. Which type of 

drive depends on the ratio, center distance, 

speed, power requirements, noise, service con- 

ditions and other factors. And here is a helpful 

ynalysis of these factors that enter into the 
| | 


| ( 
rlection of the most suitable type of drive 











OISE-FREE fan for home air 
circulation is driven by a4 
small high speed motor with a 
short-center, high-ratio v-belt. 
Cork cushioning under the motor. 
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TANDARDIZED motor speeds have been an im- specific advantages and limitations. Which type of 

portant factor in the progressive development of drive to select depends on a variety of service factors 

efficient, low cost power for electrically driven ma- as well as the special requirements placed on the drive. 

chines. For greater compactness, reduced weight and Drive ratio is usually the first consideration since it 

cost, high motor speeds are desirable. But these factors has a bearing on many other factors. Ratios up to 8 

bring up the problem of matching an efficient motor to 1 can be obtained in standard drives using flat belts, 

speed to the ordinarily much lower machine speed. Not v-belts, chain or gear drives. Higher ratios can be 

only are usual driven shaft speeds much lower than used with worm gear drives and with flat belts on low 

available in standard motors, but different functions or power drives if the center distance is great enough. 
mechanisms in the one machine may each require a When the drive requires ratios greater than 8 to 1 
different speed. for v-belt or chain drives, or higher than 10 to 1 for 
To bridge this gap between the motor and the ma- ‘$Sce “When Peedbiite Masi Saati Speeds,” Exec- 
chine are a variety of drive methods,* each with its rRICAL MANUFACTURING, September, 1936, p. 31. | 

(A) Chain driven Brown & Sharpe 

milling machine with the motor resili- 

ent mounted. (B) New Cincinnati 

milling machine with v-belt drive and 

a tilting motor base to take up belt 

stretch. (C) Molded (General 

Electric) composition gears mesh with 

| cut steel pinicns for quiet operation. 
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(A) MULTIPLE v-belt and Rockwood pivoted 

motor base make this refrigerator drive trouble-free 

and quiet. (B) TWO Dayton oilproof v-belt drives 
on this machine tool. 


flat belts, a double reduction drive may be necessary. 
Any desired ratio within these limitations may be ob- 
tained with belt drives; chain and gear ratios are 
limited to combinations of whole numbers of teeth. 

Distance between shaft centers, usually fixed in the 
design, may limit the possible solutions because of the 
limitations of the various types of drives. For rela- 
tively large center distances belt or chain drives have 
obvious advantages over a geared drive. Ordinary flat 
belts are difficult to adapt to short center drives with 
high ratios since the minimum arc of contact is about 
155 deg. Where belts are short, the necessary tension 
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is difficult to maintain without frequent adjustment. 
Idler pulleys may be used to keep belt tension constant 
and increase the are of contact. Or the motor may be 
mounted on a tilting type of motor base that automatic- 
ally takes up belt stretch and maintains tension. 

Pivoted motor bases for short-center flat belt drives 
use various means for maintaining belt tension. The 
weight of the motor may be used to apply a constant 
tension under all load conditions, or the driving torque 
may be arranged to rotate the motor about an off-center 
pivot and increase tension according to load. 

V-belts are a logical selection for many short-center, 
high ratio drives since the wedging action of increased 
load pulls the belt into tighter contact with the sheaves, 
giving adequate driving friction with a small arc of 
contact. However, some provision for taking up belt 
stretch is needed since belts may stretch as much as 
10 per cent during their useful life. 

Chain drives are also readily adapted to short-center, 
high-ratio drives, particularly where exact speed ratios 
or positive synchronization of drives is essential. Gears 
of course give a positive drive of high load capacity for 
minimum center distance. 


PACE available and load capacities required by the 

design may also determine the best type of drive. 
Minimum pulley diameters for flat belts and v-belts (as 
shown in the following tables) combined with the de- 
sired ratio establish a minimum overall dimension as 
well as a minimum center distance between shafts. 
Smaller pulley diameters might be used under favor- 
able conditions but increased flexing usually means a 
decrease in belt life. Chain and gear drives, particularly 
for small drives, may have much smaller minimum 
sprocket or pinion diameters. 


OJECTOR elements are positively syn- 
chronized with small-pitch silent Morse 
chain; the motor drive is through resilient 


v-belts. 
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distance for 
either chain or gear drives must be increased along 


For heavier loads, minimum center 
with the face width if the drive is to have satisfactory 
life. 

Requirements as to overload capacity and permissible 
slip are important too, Belt drives in themselves oper- 
ate as overload releases, preventing possible damage to 
Klectric 
motors are capable of delivering much greater power 


the drive if occasional overloads may occur. 


than their rating for short intervals, and the inertia 
of a high speed armature is high. If for some reason, 
excess power is placed on the drive, belts provide a 
safety function limiting the maximum power delivered, 
and preventing possible damage to the machine. How- 
ever, on moderate overloads the slip tends to increase, 
causing accelerated wear if the condition is not cor- 
rected. 

Chain and gear drives do not slip and therefore must 
deliver all of the power to the machine. The possi- 
bility of damage to either the machine or the drive under 
overload or jammed condition 
avoided. 


therefore must be 
In chain drives, a shear pin or clutch is often 


desirable between the motor and the machine to avoid 


} damage to the chain from a sudden overload or shock. 


Surface speed of the drive—determined by the pulley, 
sprocket or gear diameter and the shaft speed—may 
also affect the selection of the type of drive. Of course, 
higher speed drives transmit more power in a given 
Maximum surface speed of flat belts is limited 
by the effect of centrifugal force in lifting the belt from 
This 


effect is minimized by increasing the pulley diameter 


space, 
the pulley face, and thus increasing the slip. 


when the design permits such a change, or by using 
paper or fiber pulleys. Recommended minimum pulley 
diameters for medium single- and double-ply belts at 
given maximum belt speeds are: 


Belt Speed Minimum Pulley Diameter 


Maximum ft. per min. Single ply belt Double ply belt 1 to 1! 2 hp., 3,600 rpm. 
1,000 3 in. 8 in. 4 hp., 900 rpm. 214 in. 3 in. 
2,000 314 in, 10 in. 2 to 3 hp., 3,600 rpm. 
4,000 4 in. 12 in. 34 to 1 hp., 900 rpm. 2% in. 41% in. 
6,000 5 in. 14 in. 5 hp., 3.600 rpm. 
Since heavier plies or double ply belts transmit 1 hp., 900 rpm. 3 in. 4/2 in. 
; greater power per inch of belt width than medium 10 hp., 3,600 rpm 





single ply types, face width can be reduced by using 


FACTORS AFFECTING THE DESIGN OF 
BELT, CHAIN AND GEAR DRIVES 


Motor horsepower, rated and maximum 

Motor speed 

Limitations on diameter and face width of pulley 
sheave or pinion 


Ratio 

Permissible range of center distances 

Provisions for alignment and adjustment of center 
distance 

Angle of drive with horizontal (for flat belts) 


Driver 
(Motor) 


Type of machine 
Shaft speed 
Starting and running load 
Frequency and magnitude of overload 
Constant, pulsating or intermittent load character- 
IStics 
Number of hours service per day 
Flexible coupling, clutch or shear pins used 


Permissible slip or variation in ratio 
Enclosure provided 

Lubricating method (for chain and gears) 
Atmospheric conditions 

Vibration present 

Effect of noise 


Driven 
(Machine) 


Service 





heavier belts, but as shown by the table above, the 
minimuin pulley diameter is greatly increased if speeds 
are high. 

Minimum sheave diameter for v-belts is limited by 
the flexing the belt will stand without overheating or 
separating, and depends on the cross section required 
to transmit the power. Using several small v-belts 
in parallel instead of a single heavier belt permits 
smaller sheaves and a saving in space. For motor 
sheave diameters 


drives, the recommended minimum 


and maximum face widths are: 


Maximum 


Face Width 


Minimun 


Motor Rating Sheave Diameter 


3 hp., 900 rpm. 









HAFT centers are 
too large for 
compact gear drives, 
but the Morse silent 
chain (A) and the 
Chain Belt roller 
chain drives (B) pro- 
vide transmit posi- 
tive power to these 
heavy duty machine 
tools. 


em 














<a 2 


Surface speeds up to 3,000 ft. per min. can be used 


without affecting the life of v-belts if minimum sheave 
diameters given above are fc lowed. When speeds be- 
tween 3,000 and 4,000 ft. per min. are used, larger 
sheaves are necessary, and best results are obtained 
when a belt speed of 4,000 ft. per min. is not exceeded. 
Comparatively short center distances are usually rec- 
ommended for higher speed v-belt drives since the 
flexing around the smaller sheave is less than with a 
long center distance. 


FOR HIGHER SPEEDS 


HAIN drives for normal service may be used for 

surface speeds up to 3,000 ft. per min., but such 
high speeds require provisions for adequate lubrication. 
For satisfactory life, the minimum number of teeth in 
the drive sprocket is usually limited to 13 to 15 when 
high speeds are a factor. Although depending on the 
pitch required to transmit the power, minimum diam- 
eters for chain sprockets are appreciably smaller than 
for belt drives. 

Spur gear drives operate satisfactorily at surface 
speeds up to 2,000 ft. per min. but high ratios and high 
speeds both require more conservative designs for long 
life. For pinions with a smaller number of teeth, the 
allowable load is less because of the weaker form of 
tooth. Higher speeds require good lubrication for long 
life, as well as lower stresses to reduce wear. Small 
diameter pinions will advantageously reduce the surface 
speed for a given drive, provided of course that the 
face width of the pinion can be increased sufficiently to 
obtain desired load stresses. 


OMPOSITION gears often permit higher 

speeds with less noise and longer life. 
(A) Compressed oil-impregnated General Elec- 
tric pinion with steel side shrouds. (B) Gears 
used in Westinghouse refrigerators are un- 
affected by continuous operation in an oil bath 
and an atmosphere of refrigerant. (C) Spoke- 
type Continental gears combine greater sound 
and vibration absorption with adequate strength 
(D) Multiple roller chain sprockets (Cullman) 
cut on a single wheel offer simplicity of assembly A 
and drive. 


Higher surface speeds in gear drives are permitted 
with helical or herringbone teeth or when the gear 
meshes with a composition pinion. Rawhide, fabric, 
molded plastic or compressed fiber materials for pinions 
not only permit higher operating speeds but also reduce 
noise, 

When a constant ratio is essential, gear or chain 
drives provide a positive mechanical connection. Slip 
in flat or v-belts increases slightly with the load usually 
being between 2 and 4 per cent at rated load and speed. 
I°xcessive load causes increased slip and greater friction 
heat which will in time cause an early failure. But belt 
slippage will effectively protect the drive from damage 
under sudden impact or overload. Because gear and 
chain drives are positive, some means of guarding 
against overload or shock is essential if such possibili- 
ties are present. 

Efficiencies of belt, chain or spur gear drives are all 
high. Lubricated chain and gear drives are usually 
about 98 to 99 per cent efficient ; belt drives ordinarily 
are about 95 to 98 per cent efficient. 

Where noise and vibration must be kept to a mini- 
mum, belt drives are inherently quiet and because of 
their elasticity serve also to isolate vibration. Chain 
drives are available in types that are quiet at low or 
moderate speeds when properly lubricated. Excessive 
wear tends to make most types noisy. Adjustable 
links, adjustable center distance or the use of shoes 
and idlers tend to reduce noise so that with proper 
maintenance relatively high speeds do not cause undue 


noise. Chain drives, however, being more rigid than 
belts tend to transmit pulsations or vibrations between 
the motor and machine. Gear drives for quiet service 
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are made with helical or herringbone teeth or have a 
non-metallic pinion engaging a metal gear. Accurate 
initial adjustment of center distance and provisions for 
taking up wear in bearings and gear teeth are usually 
desirable to keep drives quiet in service. 

Accurate alignment is necessary for all types of 
drives to obtain the expected service life. Economy 
compels the selection of drive elements no larger than 
necessary to carry the load, and load ratings are based 
on accurate alignment. Belt drives being flexible can 
operate satisfactorily under misalignment conditions 
that would mean early failure for a chain or gear drive, 
but good alignment will make belts last longer. 

Protection from dust or moisture is essential for long 
life if drives are exposed to outside weather conditions. 
For ordinary indoor service, flat or v-belts need little 
protection except to keep oil away from the driving 
faces. Mineral oils are destructive to most types of 
leather belts, and may cause rapid failure of v-belts 


MALL compact triple reduction drive 
operates quietly and without vibration. 
Steel pinions mesh with Westinghouse molded 


composition ge@ars. 


unless a special oilproof type is selected. Enclosures 
for chain or gear drives are desirable to keep out dust 
and grit and to retain lubricant. 

With these essential facts in mind (as outlined in 
the chart) the most suitable type of drive can be de- 
termined. As to the specific size, power capacity and 
speed rating it is often possible for the drive manufac- 
turer to adapt standard low-cost drive elements to un- 
unusal service conditions provided he has essential in- 
formation regarding the application. In presenting a 
drive problem to the drive manufacturer it is desirable 
and often necessary to supply all of the information on 
driver, driven machine and service conditions listed in 
the accompanying table. With this information at hand, 
the drive specialist then can specify the type and size 
best meeting the designer’s requirements. 

In this field of motor-to-operating-shaft linkage the 
following companies are among those active in making 
available parts and elements of significance: Allis- 
Chalmers Manufacturing, American Pulley, Boston 
Gear Works, Chain Belt, Chicago Belting, Chicago 
Rawhide Manufacturing, Cleveland Worm & Gear, Con- 
tinental Diamond Fibre, Cullman Wheel, Dayton Rub- 
ber Manufacturing, Diamond Chain & Manufacturing, 
Falk Corp., Foote Bros. Gear & Machine, Gear Spe- 
cialties, General Electric, L. H. Gilmer, B. F. Goodrich, 
Graton & Knight, E. F. Houghton, D. O. James Manu- 
facturing, Link-Belt, Morse Chain, National Vulcanized 
Fibre, Philadelphia Gear Works, Reeves Pulley, Rich- 
ardson, Rockwood Manufacturing, Taylor Fibre, Uni- 
versal Gear, and Westinghouse Electric & Manufac- 
turing. 


CHARACTERISTICS AND LIMITATIONS OF MECHANICAL DRIVES 




















center distance 


* Shorter distance permissible with pivoted motor bases. 
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FLAT BELT | V-BELT SPROCKET AND CHAIN | SPUR GEARS 
Maximum ratio 1 hp. 10 to 1 8 to 1 8 to 1 8 to 1 for single reduc- 
10 hp. 6to1 tion 
Minimum center 6 to 10 ft.* minimum of | Limited only by clearance between sheaves or sprockets. | Depends on ratio and pitch 
distance 155 deg. arc ofcontact Diameter depends on speed and power. diameter. 


Adjustment for | Adjustable base necessary to take up belt stretch. | Adjustable base or re- | Not necessary 


movable links. 


Minimum pulleyor 3to15in.dependingon | 3 to 9 in. depending on | 1 to 10 in. depending on 11 to 6 in. depending on 


pinion diam. belt thickness and size of cross section hp. pitch and hp. 
speed 7 7 

Overload capacity Low Moderate _ High 
Maximum speed 1500 to 5000 3000 to 4000 Up to 3000 1000 to 2000. Higher 

ft. /min with helical teeth. b 
Slio 2 to 4 per cent increasing with load None 
Efficiency 95-98 per cent 98-99 per cent ; 
Noise Quiet Quiet Quiet at low speeds. Noise reduced by using 


helical teeth or com- 
position pinion 


Alignment Accurate alignment desirable for long life Accurate alignment essen- 
tial. 
Effect of | dust or Needs no protection in ordinary indoor service. Enclosure desirable for minimum wear. 
moisture ; ae ae ’ ? bs 
oil Mineral oils destructive. | Oilproof types available. | Lubrication necessary for long life. 
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N THE last 25 vears, the general design and ap- 

pearance of the conventional horizontal motor type 

of vacuum cleaner have changed but very little. Ac- 
companying illustrations show a comparison of 1910 
and 1937 models. The important elements, such as 
nozzle, fan casing, motor, handle and bag for such 
models have retained their identity. Of course, many 
refinements have been made since the early model, such 
as the inclusion of a switch, swinging handle, support 
ing wheels, detachable nozzle, etc., but the main ap- 
pearance of the elements remains fairly well the same. 

\t the request of our sales department, it was de- 
cided that the same horizontal type vacuum cleaner be 
redesigned and modernized to incorporate streamlined 
features which would distinguish this machine from its 
ancestors. Other features were to include: Lamp for 
lumination in dark corners, two-speed switch in han- 
dle, radio interference eliminator, double casters for 
ease of movement, visible nozzle adjustment indicator, 
simple and efficient converter coupling for attachments, 
and, foot operated tilting device for tilting over throw 
rugs 

The whole of these desired features was to be in- 
corporated in a machine which still had light weight 
but had distinctive modern lines. 

Having these definite requirements well in mind, the 
engineering department set about the discussion of the 
different problems. First of all, should the lamp and 
its housing be a separable unit or an integral part of 
the design? Since it was decided that a detachable 
lamp unit would not be conducive to aesthetic design, 
it was agreed to incorporate it in the general design 
of the cleaner proper. 

Another important problem was the complete weight 
of the unit. It was decided that the production re- 
quirements as well as the weight of the cleaner would 
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warrant the use of die castings in order to obtain thin 
sections and a minimum amount of polishing. The 
material used for die cast naturally was chosen to be 
aluminum which has been used consistently by the in- 
dustry for a good many years. 

Another problem has been the fact that the contact- 
ing lips of the nozzle, when made of aluminum, have 
a tendency to mark the light colors found in many 
oriental rugs. It was decided to use a shoe fitting at 
the mouth of the nozzle made of polished stainless 
steel. 

Still another problem has been the request made by 
some of the safety requirement agencies, both domestic 
and foreign, that the motor vent holes be made smaller 
to avoid injuries, particularly to children. It was then 
decided to design a completely closed motor. It was 
also decided to make the motor and fan elements into 
one unit for the purpose of running-in and testing. 

Various free hand sketches of the general appearance 
of a vacuum cleaner, embodying the above-mentioned 
features, were made, and after securing conditional ap- 
proval from the sales department, a clay model was 
made up showing the contour and general dimensions 
of the vacuum cleaner as proposed. Consideration was 
also given to the problem of die casting, and the part- 
ing of the housings was also shown in the clay model. 
Experimental drawings were then made. Patterns and 
sand castings were secured for the purpose of making, 
as nearly as possible, a working model of the proposed 
cleaner. 

It will be noted in the accompanying illustration that 
the three main elements, namely, the nozzle, fan and 
motor housings, are made of only two aluminum die 
cast halves. It will be noted also that on the lower 
half, the caster carrying bracket is an integral part of 
this casting. 
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The motor is of the series wound universal type, ex- 
tensively used in the industry. The bells are made of 
aluminum die cast and fit on machined surfaces of the 
held core. The armature is mounted on double sealed 
pre-lubricated ball bearings and fitted within very close 
tolerances. Although the motor is placed in a totally 
closed housing, a cooling fan is provided for the cir- 
culation of the enclosed air for better dissipation of 
heat through the aluminum housing. In order to take 
care of manufacturing variations, a rubber sealing gas- 
ket is provided between the fan and motor chambers. 
The two speed feature of the motor is accomplished by 
an unbalanced, tapped coil. 

The lamp is mounted in a cast pt wcket located directly 


in the front and above the nozzle attachment opening 


for the purpose of long reach and efficient illumination 


BY THEODORE A. SCHAAD 


CHIEF ENGINEER 


EUREKA VACUUM CLEANER COMPANY 


Not because of any claim to revolutionary 
progress or dramatically used new materials but 
because of the logical meeting of the various 
points established as essential to a specific design 
problem does this product earn attention. One 
of the most widely used of appliances. One, that 
with few exceptions, design has altered little 
during the years. 
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VOLUTION of a cleaner, 

model here shown without bag, (middle) 
1937 model designed to meet sales depart- 
meat specifications, (right) close-up view of 






(left) 1910 


the redesign 


close to the mouth of the nozzle. For ease of replace- 
ment, the lamp is mounted in a swinging socket. This 
method of mounting also affords resilient suspension of 
the bulb to lessen the shock and inquiry to the filaments 
in the rough operation of the vacuum cleaner. 

The bulb is protected by a grille which is made in 
tegral with the front cover name plate, and also by a 
molded rubber bumper around the lamp hood. 

A three station switch is conveniently located in the 
handle below the plastic pistol grip. A radio inter- 
ference eliminator is mounted across the line, the ground 
lead running down the handle and through a rubber 
grommet to the handle fastening bolt on the ball. 

Double caster construction, consists of a wheel carry- 
ing bracket having a vertical stud which butts against 
a 14 in. ball for end thrust. An “oilless,” porous bear- 
ing, requiring no lubrication, supports the stud for 
radial loads. 

Nozzle adjustment for various thicknesses of rugs, 
is accomplished by an adjustment screw which forces an 
offset wheel axle up or down. The cleaning efficiency 
of a vacuum cleaner is highly dependent on the proper 
nozzle height adjustment for the different types of 
rugs and requires skill in its adjustment. In order to 
diminish the skill required for the adjustment of the 
nozzle, an indicator is provided. <A furcated arm of 
the sector, engages the wheel carrying axle and _ fol- 
lows this axle in its up and down movement. This 
causes rotation of the gear sector which in turn engages 
die cast gear portion of the indicating drum. The in- 
dicating drum carries low, medium, and high, as well 
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used for reference 


in the adjustment of the nozzle for the 


as intermediate numbers which are 
various thick- 
nesses and types of rugs commonly found in the home 
and which must be compensated for. 

In order to permit the tilting of the vacuum cleaner 
on its rear wheels for the climbing 
throw rugs, a foot operated tilting cam is provided on 
the foremost part of the bail. 


purpose of over 
This cam has an abutting 
member which contacts a lug cast on the main housing, 
and is released by stepping on the projecting ear of the 
cam for further downward movement of the 
cleaner operating handle. 


vacuulMm 


To effect a simple and efficient way of connecting the 
and various “off the floor” tools, a coupling iS 
provided which extends through the front nozzle open- 
ing and engages the eye of the fan in the front wall of 
the fan chamber. 
wall of the 


he se 


Two latch fingers engage the front 


nozzle for positive locking engagement of 


this part. 


IRING arrangements 
showing two-speed 
eee motor control, radio 
By) ; f . 
PTT interference eliminator 
wD Tat Se i % and grounding lead. 
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RADIO INTERFERENCE ELIMINATOR 
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ast), designed 
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wheel. 
are described 





[wo speed 
operation 
between the fan and motor chambers. 


UT-away views of re- 
cleaner 
The lamp 
is mounted in a swinging 
socket in a cast pocket 
nozzle at- 
tachment opening. Bulb 
protection by grille and } 
molded rubber bumper. § 

i Double caster construc- 
: tion interesting 
Adjustable 
nozzle height secured § 
through indicating 
Other features 
in the 
accompanying text. 





motor offers flexibility of 
Note rubber sealing gasket 


ee two die-castings are required 
for the main elements of nozzle and 
fan and motor housing. Note caster- 
carrying bracket is an integral part of 


the lower casting 


- 


Now the belt which serves to operate the revolving 
shaft. The re- 
brush and belt loads from the motor al- 
lows for higher speeds, which is an advantage gained 


is disconnected from the motor 
moval of the 


brush 


when using attachments which are 
adjuncts. 

The final design embodies all the features requested 
and although this machine appears more massive than 
the conventional vacuum cl its handling is con- 
siderably easier and _ its only fractions of a 
pound higher. Thus the requirements of the basic 
design problem have been fully met in accordance with 
specifications. 


strictly air cleaning 


saner, 
weight 
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As the Editor Sees It — 


RESHENING of a 
viewpoint generally 


aids in the solution of a 


MOTOR CHOICES 
BASED ON FACTS 


long-standing problem. 
To gain the perspective 
of motors that is reflected in Mr. Jessop’s discussion 
in this issue cannot fail to be helpful to any product 
manufacturer who incorporates motors in his out- 
put. Too often does the dominance of the price 
factor lead motor buyers into ill-advised pressure 
upon motor makers. Too often does this same fog 
of pressure lead motor makers to compete for busi- 
ness on a basis which leaves high quality out. 

The reputation and progress of both motor manu- 
facturers and electrically energized product makers 
rests upon the impression created by their goods in 
the hands of the ultimate consumer and nothing less 
than an adequate consideration of those factors that 
constitute a definition of quality should be sufficient 
in the eyes of either. There is a mutual advantage 
which should lead the motor maker to prevent the 
product manufacturer from doing himself an injus- 
tice and which should prevent the latter from per- 
mitting the former to develop a similar wrong. 


OT long ago, two 
design engineers 


with different organiza- 


HOW GOOD 
IS THE BEST? 


tions met at the desk of 
one of them. They had 
been engaged, independently, in the refinement and 
development of two unrelated products. 

“See,” said one of them, “in this new develop- 
ment we have solved some difficult problems. Our 
controls are quieter because of specific mechanical 
refinements. Our limit switch operations are more 
certain because of similar improvements. The use 
of better planned frames and housings enables a 
saving of material and a better design. This rep- 
resents some real progress.” 


‘ 


“Yes,” observed his friend, “you have improved 
this product but only by rehashing old ideas. I 
would have used a mercury switch, for example, 
in this product where silence is at a premium and 
have avoided all mechanical contact perplexities. 
An electronic photo cell control would offer vast 
improvements over your new limit switch design 
and the use of plastics or light metal die-castings 
would have done far more than your refinement 
by lighter-section heavy metal castings.” 
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‘To a measure apocryphal, this story is based upon 
a very real situation. Today's progress in improved 
product development lies not 1n cautious cultivation 
of the old but rather dynamic acceptance of proved 
virtues in newer ways and things and in their intel- 
ligent incorporation within the design engineering 
pr‘ yblem. 

One hears of glass threads insulating conductors 
and of that same material offering the designer visi- 
bility in electric toasters. One knows that plastics 
are foreseen by one motor car manufacturer as sup- 
planting all body material in a few years. Within 
literally but months prefinished metals have revolu- 
tionized older ways. The examples of this newer 
and more vigorous approach might literally be end- 
less. Today’s design engineering calls for a truly 
alert approach to a fast changing world of materials, 


processes, parts and even principles. 


B  sgepee seems to be 
HOW MUCH STOCK a notable diver- 

gence of opinion upon 
FOR REPAIR SHOPS 


the part of the proprie- 
tors of motor repair or- 
ganizations as to just what their real needs are in 
connection with parts and general stock-room inven- 
tory. Some feel that in spite of their best planning 
they are over stocked. Others feel that in spite of 
equally good intentions and efforts they are under 
stocked. How much in the way of supplies should 
a well organized stock-room carry? 

Obviously, this is not an academic question. Sup- 
plies cost money and tie up capital. Their volume 
should bear some intelligent relationship to probable 
requirements. There should be a margin of safety 
that would prevent delays in meeting repair schedules 
for customers and yet avoid stagnation in handling 
things which will not be needed. 

The problem is not a simple one for the volume 
of business done, the character of the service ren- 
dered, the nearness to major source of supply and 
similar factors all bring about a high diversity of 
possible solutions. 

There is so much difference of opinion about this 
that it would seem to be a well worthwhile subject 
for service organizations to study on a highly critical 
basis. We would be pleased to hear from individual 
shop owners regarding the bases which they have 
established as offering a desirable solution to their 
own problem. 
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With a number of excellent alternatives 
from which to choose the designer-engineer 


of electrically energized products has every 
chance to match service and part in select- 
ing the types of bearings for use. Only a 
conscientious study of the various types of 
bearings available, together with a recogni- 
tion of their respective capabilities and 
limitations is necessary to find the right one 
for the job. Here is a quick reference 
guide to the field 


RIMARY among considerations in the selection of 

a bearing is the fact that it must serve a two-fold 

purpose, namely, that of carrying the shaft with 
the least practical amount of friction, and that of doing 
so for any reasonable length of time. These two func- 
tions must be properly balanced to insure the best re- 
sults. If elimination of friction is given undue promi- 
nence, a bearing may be secured in which friction is 
reduced to the lowest possible minimum but this would 
be attained by a construction of such delicacy that the 
life of the bearing would be too short to be satisfactory. 
Extreme length of bearing life may be attained by a 
heavy construction which will run for an almost indefi- 
nite length of time but, in so doing, excessive friction 
may be involved and an unwarranted amount of space 
required for its installation. 

The object of all types of bearings is to introduce an 
element between the revolving shaft and its stationary 
housing which will reduce friction to a low degree and 
obviate excessive wear. As the complete elimination 
of friction is impossible, a certain amount of wear is 
inevitable. It is therefore the practice to so construct 
bearings that they may, with comparative ease and little 
expense, be withdrawn from their housings and _ re- 
placed when such wear has become excessive. Al- 
though generally referred to as bearings, they are vir- 
tually bushings in that they are separable from the 
housing into which they are fitted. Such bearings, or 
bushings, are commercially classed as either sleeve bear- 
ings and anti-friction bearings. 

Each of these two types has its particular adaptability 
so that neither is definitely preferable to the other. The 
selection best suited to any specific application must be 
made for the particular conditions unde: which it is to 
be installed and operated. While anti-friction bearings 
have the advantage of prolonged operation without re- 
quiring reoiling, sleeve bearings are often more adapt- 
able to space limitations. For use in compact construc- 
tions, the sleeve bearing generally requires less room 
between the shaft and the housing than does the anti- 
friction bearing but, when so employed, careful atten- 
tion must be given to lubrication provision which will 
permit of long operation without attention. 
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Sleeve Bearings, the earliest type developed, depend 
for friction elimination upon the formation between the 
shaft and the bearing of a thin film of oil upon which 
the shaft is carried when it is revolving. 
of the sleeve bearing is shown in simple schematic 
outline in the accompanying sketch. 
is at rest it bears directly upon the metal of the bushing 


Taher oloctis 


LS cari 


When the shaft 


GUIDE TO THE SELECTION OF BEARINGS 







SERVICE 





Light Radial Loads 






Medium Radial 
Loads 







Heavy Radial 
Loads 







Light Thrust 
Loads 







§ Heavy Thrust 
Loads 


Combined Radial 
and Thrust 
Loads 


Space 
Economy 


Reciprocating 
Motion 


Self-aligning 





HIGH SPEED 


Waste packed sleeve 
Extra light series ball 
Full cage ball 
Bronze sleeve 
Graphited sleeve 
Medium series ball 
Light series straight 
roller 


Bronze sleeve 
Graphited sleeve 
Heavy series ball, 
single row 
Straight roller 
Tapered roller 


Graphited sleeve, 
with thrust flanges 

Conventional ball 

Light series tapered 
roller 


Special ball thrust 
Tapered roller 


Graphited _ sleeve, 
with thrust flanges 
Conventional ball 
Deep groove ball 
Tapered roller 
Spherical roller 


Bronze sleeve 

Light series ball 

Full race ball 

Small-roller without 
inner race 


TYPE OF BEARING __ 
_ LOW SPEED __ 
Waste packed sleeve 


Light series ball 
Full cage ball 
Small-roller 


Bronze sleeve 
Graphited sleeve 
Medium series ball 
Straight roller 


Bronze sleeve 
Graphited sleeve 
Heavy series ball, 
double row 
Straight roller 
Tapered roller 


Graphited sleeve, 
with thrust flanges 

Conventional! ball 

Light series tapered 
roller 

Spherical roller 


Special ball thrust. 
Tapered roller 


Graphited _ sleeve, 
with thrust flanges 
Conventional ball 
Deep groove ball 
Tapered roller 
Spherical roller 


Bronze sleeve 

Full race ball 

Small-roller without 
inner race 


Small roller with inner and outer races 
Small-roller without inner race 
Sleeve with spherical housing 


Ball with spherical outer race 
Ball with spherical exterior ring 


Spherical roller 
Vertical—Ball with spherical seat 


The theory 






































_—_. 


with a maximum clearance opposite the point of con- 


tact as shown in outline A. 


\s soon as the shaft starts 
to revolve, it tends to move upwards on the surface of 


th 


the bearing due to the friction between the bearing and 
the shaft. 


This is indicated in outline B, a clockwise 
rotation of the shaft being selected for illustration. 
This shifts the center of pressure from the vertical 
center line to a position part way between the vertical 
and horizontal center lines. The exact amount of this 
climbing movement of the shaft will be influenced by 
the load, the speed of the shaft, the materials of which 
the bearings and shaft are made and their respective 
surface finishes. It is usually between thirty and forty 
degrees from the vertical center line. At this instant 
there 1s a running contact of metal to metal but, with 
proper provision for lubrication, an oil film quickly 
forms between the shaft and the bearing so that the 
shaft actually rides upon a thin film of oil as indicated 
in outline C.* 

Since, in starting, there is actual contact between the 
two metals it is important that the material from which 
the bearing 1s made shall be chosen with careful ref 
erence to the material of the shaft which is generally 
of steel with ground finish. In large machinery, bab- 
bitt metal of various compositions is frequently em- 
ployed as it not only has good wearing qualities but 
may, with comparatively little trouble, be replaced by 
rebabbitting when shaft or bearing, or both, have be- 
come worn to a point of unsatisfactory service. Re- 
babbitting also permits a reduction in the bore of the 
bearing to compensate for any reduction in shaft diam- 
eter which may have been occasioned by wear. 

In lighter classes of machines and appliances, how- 
ever, the use of babbitt bearings is infrequent and that 
of some type of bronze more general. Replacement of 
bronze bearings is readily made by the removal of the 
worn bearing from the housing and the substitution of 
a new bushing, which has a smaller bore than that of 
the original bearing to compensate for shaft wear. 


* See also “For Maximum Satisfaction with Sleeve Bearings,” 
EvectricAL MANUFACTURING, April, 1935. 











The bronze used for sleeve bearings is usually an al 
loy of copper, tin and lead, the copper forming about 
80 per cent of the composition. For selected purposes 
a small amount of nickel, zinc or phosphorus may be 
added. The variation in the exact amounts of the va- 
rious elements must be selected in relation to the serv- 
ice to provide the needed resistance to such pounding, 
deformation, temperature of operation and speed of 
shaft as may obtain in the specific application. Such 
consideration should be given, and recommendations 
made, by the bearing manufacturer to whom complete 
data of the requirements should be submitted by the 
machine builder. For general service the most popu- 
lar alloy, known as S. A. E. 64, consists of 80 per cent 
copper, 10 per cent tin and 10 per cent lead. 

Since the success or failure of any sleeve bearing 
depends upon adequate lubrication, this feature has re- 
ceived elaborate consideration from the manufacturers 
of bearings and lubricating devices.* Any sleeve bear- 
ing must have sufficient clearance to allow the oil 
film to form readily yet the clearance must not be ex- 
cessive else the shaft will rattle and the oil will escape. 

While machinery of the heavier type may have lubri- 
cation provided by a forced system which insures a 
predetermined amount of oil being introduced into 
each and every bearing on the machine, such complica- 
tion is seldom practiced on machinery of lighter types 
but the oiling provision is incorporated as an integral 
part of each bearing and its housing. In the smaller 
machines the waste-packed bearing is usually satis- 
factory, while those of larger size are provided with 
oil rings which dip into an oil reservoir in the housing 
and carry a flow of oil to the shaft. Grease also is used 
in some types of sleeve bearings but its use depends to 
an extent upon the softening of the grease by heat from 
the revolving shaft, or from the surrounding tempera- 
ture. Such lubrication is employed mainly for ma- 
chinery operating under high temperature conditions or 
when shaft loading is particularly heavy. 


* See, “Lubricating Devices,” ELectRICAL MANUFACTURING, 
December, 1937. 
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Operating characteristics of the sleeve bearing. 
Clearances have been greatly exagerated to clarify 
the illustration. 


()UTSIDE of the bushing may be cut away to 


provide an oil reservoir between bushing 
and housing. 
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The running clearance in a bearing depends upon the 
size of the shaft, the speed at which it runs, the oper 
ating temperature, and the finish of the shaft and the 
bearing. In general, it is customary to allow a clear 
ance of 0.001 inch per inch of shaft diameter, shafts of 

inch diameter and below being given a uniform 
clearance of 0.0005 inch. Care is also needed in de 
termining the outside diameter of the bushing which is 
pressed into the housing. If this is too large a heavy 
press fit may produce a permanent deformation of the 
housing or bushing which will result in a looser fit 
than would have been obtained had the allowance been 
less. Such a heavy fit may also cause a reduction in the 
bore of the bushing which will render it too tight for 
proper operation of the shaft. A recommended fit for 
bearings having outside diameters from 3¢ inch up to 
114 inch would be about 0.002 inch with slightly greater 
allowance for those of larger diameter. When two 
bearings are employed for carrying a shaft it is advis 
able practice to submit them to a final through reaming 
after they are installed in their housings. 

It has been demonstrated that oil, due to capillary 
attraction, will cover a shaft to a distance of one-half 
inch on each side of the point at which it is introduced 
into the bearing. This makes grooving unnecessary for 
bearings whose length does not exceed an inch. With 
longer bearings grooving is desirable to properly dis 
tribute the oil throughout the entire length of the bear- 
ing. The desirable length of sleeve bearings is, for 
general purposes, about 11% times their diameter. 

Straight sleeve bearings are intended solely for carry- 
ing radial loads and have no provision for thrust. When 
a bearing is to be subjected to a thrust load it may be 
provided with a flange, at one or both ends, for ac- 
commodating this load. Such a bearing therefore con- 
sists of two types, radial and thrust, combined in an 
integral unit. 

Another method of introducing lubrication through- 
out a bearing is employed in the graphited bearing 
which is provided with a number of grooves that are 
filled with a special grade of graphite. A portion of the 
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| UBRICATING grooves insure correct distribu- 
tion of oil or grease in sleeve bearings. A 
Straight groove, for oil. B—Straight and circular 
grooves, for oil. C—Double elliptical grooves, 
for grease 


RAPHITE bronze bushings of the reservoir type. 
A—Straight bushing, for radial loads. 
Flanged, for radial and thrust loads. 
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outer surface of the bearing is cut away so as to form an 


oil reservoir between the outside of the bushing and 
its housing. From this reservoir the graphite, which at 
numerous points extends entirely through the bushing 
wall, draws in the oil and carries it to all parts of the 
shaft. Since graphite in itself is a lubricant, this type 
of bearing will have a degree of self-lubrication at 
such times as the maintenance of a proper oil supply 
may be neglected. 

The graphited type of sleeve bearing also lends itself 
to use under conditions where an amount of lateral 
thrust is incurred. Bearings for this purpose are pro 
vided with flanged faces, at one or both ends, which 
oppose the thrust. These flanges are supplied with 
graphite plugs, connecting to the graphite grooves, so 
that the face of the flange is at all times adequately 
lubricated. 

Anti-friction Bearings, greatly developed since 
their introduction about forty years ago, depend upon 
the insertion between the shaft and the housing of a 
set of hardened steel balls or rollers which operate in 
similarly hardened steel elements or races. One of 
these, the outer race, is inserted in the housing and the 
other, the inner race, is firmly affixed to the machine 
shaft. In some modifications of anti-friction bearings 
a single outer race only is used and the balls or rollers 
run between that and the shaft. 

An advantage of anti-friction bearings over those 
of the sleeve type is that, due to their general use of 
an inner race, no wearing of the machine shaft is in- 
volved so that replacement does not require any re- 
finishing of worn shafts nor any change in the bearing 
bore due to wear of the shaft. The inner race fits 
snugly on its seat on the shaft so that no rotation 
takes place between the shaft and the race, consequently 
































A A LT nen 





HREE series of ball bearings, for the 
same shaft diameter, give flexibility in 


the selection of load-carrying capacities. masa ay 





Typical single and double row ball bearings. 


BALL bearing sealing. A—Metal 

shields, for grease. B—One form of 

oil-seal, of which there are many. Here 
metal shields with felt washers. 


no wear. The outer race also fits tightly into the 
housing so that the only wear that is involved is that 
which occurs on the balls or rollers and their races. 
This enables the bearing manufacturer, knowing the 
characteristics of these elements, to recommend a bear- 
ing upon any reasonable expected length of wearing life 
so that the machine manufacturer can safely estimate 
how long the bearings may be expected to give satis- 
factory service and determine replacements accordingly. 


HOW LONG SHOULD BEARINGS LAST ? 


ONSIDERATION should be given in selecting a 

bearing to the actual length of life that is really 
needed. It is obvious that for intermittent work the 
expense of a bearing having an extremely long life 
expectancy is not justified when this expectancy far 
exceeds that of the life of the machine with which it 
is to be used. The ultimate life of a bearing which is 
properly mounted, protected and lubricated is largely 
determined by the fatigue of the surface material of 
the raceways and rolling elements. Since the rapidity 
with which this fatigue occurs depends not only upon 
the magnitude of the stress imposed upon the bearing 
but upon the frequency with which this stress is re- 
peated, the calculation of a bearing suitable for a par- 
ticular application can be correctly made only by a 
full knowledge of all the conditions entering into the 
operation. 

The load-carrying capacity of any bearing, therefore, 
depends upon a number of factors which must be taken 
into consideration. In addition to the direct load which 
the bearing is to carry, these involve the diameter of 
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the balls or rollers, the number used, the type of load- 
ing, whether or not subjected to shock, reversing or 
intermittent conditions of operation, and the life ex- 
pectancy which is desired. The complication of these 
factors renders the accurate selection for any applica- 
tion a matter for the bearing manufacturer to determine 
and emphasizes the necessity of submitting full data 
when calling upon the bearing maker for such recom- 
mendations. In general, ball bearings are used in ma- 
chines and appliances of a light nature and the roller 
bearings in those in which the load conditions are 
heavier. 

Ball Bearings usually involve four fundamental ele- 
ments; the inner race, the balls, the separator or re- 
tainer, and the outer race. While details of construc- 
tion of these elements may differ to some degree, all 
of the leading makes of ball bearings are _ basically 
similar and to a degree standardized so that any stand- 
ard bearing for a shaft of given size and load will have 
the same bore of the inner race and diameter of the 
outer race, thus rendering the different makes me- 
chanically interchangeable. 

Ball bearings are standardized by most of the manu- 
facturers in three series known respectively as light, 
medium and heavy, which are suited to the type of 
work as indicated by the classification. Thus for a 
given shaft size there is a bearing of each of the three 
classes available. In capacity the medium series will 
have approximately 30 to 40 per cent increase over the 
light series and the heavy series 20 to 30 per cent 
greater than the medium. The capacity may be further 
increased by the use of a double row of balls instead 
of a single row. 
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IT'LL DELIVER 


PEAK MAGNETIC EFFICIENCY 


Sometimes, in the endeavor to remind you of 
the manufacturing economies of Armco Electri- 
cal Sheet Steel, we have overlooked telling you 
of how it consistently delivers utmost magnetic 
efficiency. @ Since the day when Armco Re- 
search pioneered those early grades of electrical 
sheet steel, this company has contin- 
ually reduced core loss, along with 
making notable improvements in 
flatness, punching properties, and 


stacking. This, combined with im- 


ARMCO ELECTRICAL 





1938 





provements in design, has helped manufactur- 
ers sell several pieces of equipment where only 
one was sold before. Purely because of the 
benefit — electrical efficiency — that has been 
brought to users. @ This Armeo experience, 
this progressive Armco Research, can spell more 
profit to you. Ask us to show you how. 
The American Rolling Mill Company, 
Executive Offices: 561 Curtis Street, 
Middletown, O. District Offices in All 


Key Cities. Armco International Corp. 
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New Designs 


To meet and create new markets as well 
as to hold old ones the electrical manu- 
facturer must and does keep alert in 
the use of new and better engineering, 
appearance, materials and _ service. 
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Light in weight, modern in appearance, 
measuring 12 in. in diameter, this indirect Bal 
reflector by Waterbury Button Company is 
| designed for use with a 100 or 150 watt 
The outstanding feature of the bowl 
is a small adapter which can be screwed 
into the overhead outlet becoming another 
electric light socket without the necessity 


of purchasing a new outfit 


} 1 
. bulb. 


Unbroken line of asepsis 
between patient, dentist and 
the instrument is made pos 
sible by this electron photo 
electric cell cabinet, eight 
drawers of which are opened 
Dll 

| and ciosead DY a photo elec 
| | tric cell actuated mechar 

| tric cell actuated mechanism 

Cabinet of mahogany and 
drawer bodies of steel fitted 
with opal glass trays was 
designed by Glenn W 


Tammen. 


Attractive enough for any table, this French 
coffee making service, with hot plate, is of 
polished chromium with black plastic 
handles. A Walter von Nessen design. 


Note the related design of 
the control panels, name 
plates and emblems as 
well as the harmonized 
general aspect of this 
amplifer. A Barnes & 
Reinecke design. A good 
example of co-ordination. 
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Webster Electric 








hole and face 





ryay Several fundamental advantages in design and 
Fed construction are responsible for the wide range 

of application of this grinder and its ability to 

produce accurate work on a high production 


yasis. The most important innovations are the 
overhead bar with three point control of wheel 
slide, slide bar bearings, two wheel spindles for 


grinding wheels and 


swinging wheel slide 














With chromium finish 
and lustrous walnut 
molded standards and 
handle, this twin revers- 
ible waffle iron is modern 
and clean lined. Two full 
size waffles may be baked 
at the same time. The 
front handle is divided 
into two. sections for 
lifting top and bottom. 
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Built for improved efficiency, economy and 
versatility on small work, this 7 in. shaper — 
bain -} } tvne ne err 
includes such features as bull-gear type ram 
' 


lriving mect 
motor to bull-gear sp1 
nd 1utomatic 


ail 
either way ir 


nd 
cross feed 


0.005 and 0.025 in. 


per 








ish 
ut 
ind 
seas 
ern Of box shape, with weighing platter above, this 
full ingenious new parcel post scale, its mechanism 
ced characterized by industrial type full-floating 
“he pendulum, will hold packages of any size or 
Jed shape up to 70 lbs. As the weight of the 
for package falls on the platter the correct figures 
om. for postage, appear on the front of the scale 


which is sharply lighted by built-in illumination, 
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1anism, complete V-belt drive from 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con 
tinued advances in product progress. 





and electronic 


By co-ordination of mechanical 
Tole principles in a bridge-type electrical measuring 
oy > oat circuit, mechanical changes in length are trans- 


formed into equivalent electrical values with 
this electronic elongation recorder. The exten 
someter may be snapped into position, or 
removed, with one hand and its only connec 
tion with the unit is a flexible cat 






























ble of small size 


Having the advantages 

of an electromagnetic chuck, 

this permanent magnet type chuck 
does not require electric current, 
electrical connections, wires, 
switches or auxiliary generators. 





Blending of three colors with no stops or 
flashes may be accomplished with this 
machine, the basic principle of which is a 
multi-volt transformer. The machine is 
different from other types in that it is not 
a dimmer, flasher or light changer but a 
modern color blender or mobile color light- 
ing unit. 


Lockwood Electric 


Now undesirables may be kept from your jm 

home. This communicating system con- 

sists of combination microphone loudspeaker 

nested level with door-jamb and a hand-set 

or wall type telephone inside the home. 

The visitor speaks and listens as if a speaker 
were beside him. 


Dictograph Products 




















ROEBLING MAGNET WIRE 


is drawn in one of the 


nation’s most modern copper mills 
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ONLY A FINE PRODUCT MAY BEAR THE 


VERY operation in the mak- 
kK ing of Roebling Magnet 
Wire is carried on in our own 
plant ...one of the country’s 
largest and most modern copper 
mills. Uniformly high quality is 
assured by the exacting stand- 


ards of manufacture. 


It is available in round, square 
and rectangular types in a wide 
range of gauges. A comprehen- 
sive variety of coverings including 
cotton; asbestos tape and cotton; 
silk; enamel; paper; enamel and 
single silk; enamel and single 


cotton are available. 


There are more than 60 other 
types of Roebling Electrical 
Wires and Cables. We welcome 
your requests for further infor- 
mation, prices, or samples. 


JOHN A. ROEBLING’S SONS COMFANY 
TRENTON, N.I. Branches in Principal Cities 


Photo at left shows close-up of one of the wire 


drawing machines at Roebling, which makes eleven 


ontinuous, high speed reductions, 
9 #4 


NAME ROEBLING 
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Standard ball bearings are made in single and double 
row types for radial loading and also for combined 
radial and thrust load. There are also ball bearings de- 
signed exclusively for thrust loads. Due to the shape 
of the ball races, all standard ball bearings will handle 
an amount of thrust load but, as this imposes an ad 
ditional load on the bearing, it should be taken into 
consideration in the determination of the bearing life 
expectancy. 

Although ball bearings, even when running dry, 
operate with a minimum amount of friction it is never- 
theless necessary that proper provision for lubrication 
be provided. The object of this is not only to reduce 
the friction between the balls and their retainers but to 
exclude the entrance of dirt and dust and to insure the 
various elements against rust and corrosion.* 

For lubrication, both oil and grease may be employed. 
For general purposes the use of grease, of about the 
consistency of vaseline, is most common as it permits 
a simpler design of the housing, is more easily retained 
in the bearing and thus requires less frequent atten- 
tion. For extremely high speeds or high temperatures, 
oil lubrication insures the best results. Either lubricant 
should be free from chemically or mechanically active 


* See, “Seal—Lubricant In, Dirt Out,” ELectricaL MANUv- 
FACTURING, November, 1936 





ORMS of small roller bearings, also 

known as quill, junior and needle 
bearings (A) Self-contained _ type. 
(B) Without inner race. Note retainer. 
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Typical tapered roller bear- 
ing. A\nd its essential perts. 


Spherical roller bearing. 


ingredients and possess the least possible tendency of 
change in consistency, such as thickening, separation of 
oil, acid formation or hardening. 

In the design of most machines provision can be 
made for a continuous supply of lubricant by providing 
oil or grease reservoirs in the housings. In some cases 
the construction of the bearing must be such as to re 
tain the lubricant within itself and to prevent the en 
trance of extraneous matter. With grease bearings 
this is accomplished by the use of metal shields placed 
at one or both sides of the ball row, while for the re 
tention of oil, a felt washer is introduced into each 
shield to provide a snug fit against the revolving inner 
race, 

In applications where the alignment of two or more 
bearings cannot be permanently assured, it is cus- 
tomary to so construct the outer race as to allow a 
degree of self-aligning movement. In the simplest 
form a double row of balls are employed. Each row 
runs in its conventional groove of the inner race but 
the inner surface of the outer race is formed spherical- 
ly so that the balls may assume any position within the 
scope of the aligning movement for which the bearing 
is designed. For a greater degree of such movement, 
bearings having conventional races are surrounded by a 
third and separate ring with a spherical internal sur 
face, permitting the inner assembly to swivel and there- 
by become square and true with the shaft. 

In some types of ball bearings, particularly the smaller 
ones, the ball retainer is sometimes omitted and the 
races filled with balls, a slight space being left for 
easy running. Such bearings are known as full type 
and, while acceptable for some applications, they are 
not in general, as satisfactory as the conventional re- 
tainer type and their use should be adopted only upon 
recommendation of the bearing manufacturer. 

Roller Bearings. The ball bearing, having a point 


contact for each row of balls, imposes wear in a single 
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ELF-ALIGNING ball bearings. 
Internal. B—External. C—Thrust, with 
sealing ring and housing. 


line of the races and must be selected with this factor 
in mind in determining the life expectancy. For 
heavier work, bearings may be fitted with rollers in 
place of balls and line contact thus established. In the 
conventional roller bearing the rollers are of hardened 
steel running in hardened steel races, the rollers being 
separated by retainers in a manner similar to that em- 
ployed in ball bearings. Two principal types of roller 
bearings are in general use, namely, those in which the 


rollers are cylindrical and those in which they are 


tapered so as to form a section of a cone. 

With the straight rollers there is but little provision 
for thrust as any side thrust may occur comes on the 
sides of the races and produces an appreciable amount 
of additional friction as well as a tendency to wear the 
ends of the rollers. Straight roller bearings are there- 
fore employed solely for radial loads and those loads 
in which the only thrust is that due to slight side motion 
such as occurs in motor bearings. 

With the tapered rollers there is provision for thrust 
as well as radial load, the amount of allowable thrust 
load depending upon the steepness of the angle of the 
taper. Such a bearing, if composed of a single row 
of tapered rollers, will take care of the thrust in but 
one direction so that, when thrust in both directions 
is encountered, two bearings are used which are so 
installed as to afford resistance to thrust in either di- 
rection as may be done by having the taper of each 
bearing either towards or away from the taper of the 
other. 

While both ball and roller bearings may be mounted 

self-aligning housings, a self-aligning feature is in- 
troduced into one type of roller bearing by making 
the rollers of spherical section and employit 


g a spheri- 
cal race. 


This insures perfect contact of the rollers 
with the race even when the axis of the housing is not 
parallel with that of the shaft. As the radius of the 
roller sphere is slightly smaller than that of the race 
sphere, the contact is point rather than line contact 
in a manner similar to that of the ball bearing. 
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lor heavy end thrust, as well as for vertical thrust, 
both ball and roller bearings are constructed for an 
entirely thrust load although some forms will carry an 
amount of radial load as well. 

In the construction of many types of machines it is 
frequent practice to use a selection of both ball and 
roller bearings to adequately handle all of the bearing 
demands that may be involved. Thus, it may be ad- 
visable to employ a roller bearing at the end of the 
machine where the radial load is heaviest and a ball 
bearing at the other end where the load is lighter and 
the bearing functions more as a support and guide for 
the end of the machine shaft. Such a combination may 
call for one of the bearings to be self-aligning to insure 
perfect alignment with another bearing which may be 
of the non-self-aligning type. If a considerable thrust 
is also to be encountered, a strictly thrust type of bear- 
ing may be introduced into the construction. In the 
sketch here shown all three of these applications have 
been combined in a_ heavy 
lathe center. While this par- 
ticular combination may not 
be applicable to some other 
design it will serve as a sug- 
gestion of the possibilities of 
such bearing combinations. 

(Continued on page 70) 


FTEN there are used 

several types of bear 

ings in a single machine 

assembly as in this heavy 
lathe center. 
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HIS trim-lined, high-production 

type rack shaper is part of a well 
thought out plan for unified machine 
tool design. A—The control equip- 
ment, except for selector switches and 
push buttons is mounted in the panels 
at the base. B—Push button stations 








Starting with a basic definition of general accom- 
plishment, three new and definitely outstanding 
machine tools have been developed by the 
‘design-engineers of this company. Electrical and 
performance elements have been carefully linked 


st, as have appearance and efficiency considerations. 
an 

an 

is 

nd ¢ 

id- 

the 

yal] 

nd a a 

for 

lay 

ire 

be 

ust ESIGNED for high production operations, three what it is intended to do and how it functions. This 
ar- new machine tools have recently been developed rack shaper is built in two sizes for cutting racks up 
the by the Fellows Gear Shaper Company. In each to 48 in. and 60 in. in length, respectively, and in both 
sve of these built-in electrical equipment for power and cases with 3 in. maximum width of face. In all other 
— automatic control plays an essential part. These three respects the two machines are identical. The construc- 
ar- machine tools are a rack shaper for cutting spur and tion has been made rigid with a base of box construc- 
not helical tooth racks, an hourglass thread generator and tion. One portion of the base carries the table which 
her an enveloping gear generator. All are of definite inter- is mounted on ways and is actuated by a lead screw and 
ug- est from the electrical standpoint, as well as from the change gears. The bed is mounted on a base, also of 
of production standpoint, and indicative of the modern box construction, at right angles to the base carrying 
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trend in design. 

In the rack shaper, as might be expected for a ma- 
chine designed for high production, operation has been 
greatly speeded up and simplified by the employment 
of complete electrical control. To this end the distinctive 
feature is the use of selector switches which may be 
set in different ways depending on the type of rack 
and whether the rack is to be finished in one or two 
cuts, and on the direction in which the teeth are to 
be cut. 

3efore going into a discussion of the electrical equip- 
ment which has been made an integral part of this 
machine it will be well to give a brief description of 


FEBRUARY, 1938 


the table. When the cutter is in action the bed is 
controlled by a feed cam and change gears. The feed 
cam determines the depth of the cut, and the traverse 
feed gears the feed per stroke of the cutter. The cutter 
spindle is carried in a saddle of the “relieving” type. 
The saddle is provided with heavy trunnions which are 
supported in the bed, and it is actuated by a relieving 
mechanism. : 

Four motors are used on this machine, as follows: 
for cutter reciprocation drive 3 hp., for table traverse 
2 hp., for depth feed 1% hp. and for the coolant pump 
“4 hp. The coolant compound pump, selector switches 
and other electrical control equipment are mounted in 
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the base. The control equipment, with the exception of 
the selector switches and push buttons, 1s mounted on 
control boards enclosed by doors for ready access. A 
controller by means of which the desired one of the two 
speeds of the two-speed main motor is selected, used in 
conjunction with the change speed gears, provides the 
desired cutting speed. The travel of the table is con 
trolled by adjustable dogs which operate limit switches 
on the front of the machine. Push button controls are 
used. 

Six different settings of the selector switches are 
provided for, depending on the type of rack and whether 
it is to be finished in one or two cuts and the direction 
in which the teeth are cut, as already mentioned. These 
settings are illustrated in an accompanying illustration 
where A, B, G, H and I are the selector switches. 

There is a master selector switch on the selector 
switch panel by means of which the table movement 
can be stopped at any time. There is another selector 
switch at the control station on the front of the machine 
whereby the stroking motor starter is energized only 
when the main starting button is held depressed so that 
the cutter spindle can be jogged when setting the work. 
The automatic depth feed switch cam, E,, shown in 
an accompanying illustration is adjusted when setting 
up a job, with respect to the depth feed cam so that the 
plunger of the switch drops into the slot in the front 
cam, H,, after the cutter reaches the depth decided on 
for the rough cut and stops the depth feed motor, when 


the rack is to be finished in two cuts. The electrical 





To cut teeth the procedures are as 


the “on” position, and the dogs for the 


A PQESOURCEFUL linking of electrical and mechanical controls 


cutter then backs away and the machine 
shown. The selector switches for power, stops. The machine 


is next reloaded. 
feed and the pump motors are turned to The starting button 


is pressed. The 


equipment used for this machine is as follows; Main 
motor: 4 hp., 1800/900 rpm., horizontal, ball bearing, 
open type, 1 hr, 50 C., normal torque, normal starting 
current, squirrel cage induction. Pump motor: 1% 
hp., 1200 rpm., horizontal, ball bearing, totally enclosed, 
55 C. continuous, normal torque, normal starting current, 
squirrel cage induction. Feed motor: 1-fractional hp. 
gear motor with concentric shaft, planetary gear reduc- 
tion, % hp. full load, 192 rpm., totally enclosed. Depth 
feed motor: I-fractional hp. gear motor with concen- 
tric shaft, planetary gear reduction, 4% hp., 130 hpm. 
(full load), horizontal and totally enclosed. 


HOURGLASS THREAD GENERATOR 


YNTROLS for the new type of hourglass thread 
generator recently put out by The Fellows Gear 
Shaper Company also represents the latest develop- 
ments in this type of machine tool. This device, de- 
signed for quantity production and automatic operation, 
is particularly suited for the cutting of hourglass steer- 
ing worms. Ordinarily the work is held between cones, 
one on the stub driving arbor in the headstock and the 
other on the tailstock center. The cutter is held on a 
head of the swinging type, the movement of which is 
automatically controlled by a cam at the rear of the 
machine. Change gears keep the cutter in step with 
threads being generated. The cutter feeds down into 
the work at a rate of feed which is governed by the 
rise on the cam, in conjunction with change gears. A 
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A—Change B 
gears for work and cutter, and for cutter reciprocation and speed. Auto- 


matic switch cams at extreme left. B—Switch settings for finishing a rack in one C 
cut, starting from various positions. 


C—Same, but for finishing in two cuts. 


CUTTER STARTING AT RIGHT CUTTER STARTING AT LEFT 
END OF RACK END OF RACK 


$ f . ¢ BUTTON SET-UP f g . @ BUTTON SET-UP 
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limit switches are set, the one at the right 
end so that the limit switch has just 
tripped. The cutter is then set at full 
depth and the operating switch is. set 
with its plunger in the slot in the rear 
switch cam Ey. The reset button is then 
pressed and after this the start button, 
which starts the stroking, table feed and 
pump motors. The table will then move 
to the right and cut the rack, and when 
it reaches the end, the dog trips the limit 


switch. This stops the traverse motor 
and starts the depth feed motor. The 
52 


depth feed motor rotates the depth feed 
cam and the cutter cuts to depth accord 
ing to the predetermined setting. The 
depth feed motor then stops. The traverse 
feed motor moves the table to the left 
and when the cutter clears the finished 
rack the dog trips the limit switch, which 
stops all the motors. 

By changing the setting of the selector 
switches, resetting the dogs which oper 
ate the limit switches for the travel of 
the table, and pressing start and reset 
buttons, teeth may be cut the full length 
of the rack, or in the center of the bar. 
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depression in the cam permits the cutter head to be 
elevated by a weight for removal and loading of work. 
\ smooth finish is secured by having a ‘dwell’ on the 
cam whereby the work is permitted to make several 
revolutions without any downfeed of the cutter. 

The main motor and all control equipment are located 
in the bed of the machine and are enclosed by doors. 
This 3 hp. motor is provided with a starter with thermal 
overload relay. The push button control station is built 
in on the front of the machine. This is in two plates, 
one for starting and stopping the main and pump motors 
and one for the power supplied to the machine and to 
the automatic button station. The latter is operated 
by start and stop cams just above it, on the shaft, 
which are set with relation to the depth feed cam in 
the center. The pump motor is 4 hp. and is provided 
with a starter with a thermal overload relay. There 
is also a magnetic switch for the power supply for the 
motor starters, which opens automatically when the 
control] compartinent door is opened, or when the 
power “off’’ button at the front of the machine is de- 
pressed. 

The details of the electrical equipment are; Main 
motor: 3 hp., 1200 rpm., voltage to be selected, hori- 
zontal, ball bearing, standard totally enclosed, fan 
cooled, 55 C. continuous rating, normal torque, normal 
starting current, squirrel cage induction. Pump motor: 
4 hp., 1200 rpm., voltage to be selected, horizontal, 
ball bearing, totally enclosed, 55 C. continuous rating, 
normal torque, normal starting current, squirrel cage 
induction. 


ENVELOPING GEAR GENERATOR 


HIRD of the new machines with full electrical 
control is the enveloping gear generator. This has 


been designed with a view to the accurate finishing of 


gear teeth with a smooth surface. With this the cutting 
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This thread generator 

is especially well-suited to automotive hour-glass steering worm 

production. A—Electrical control equipment, 

mounting device. B—Depth feed cam, automatic switch, etc. The 

automatic push button station at the lower right is operated by the 
start and stop cams just above it 


driving chain and 


tool is in the form of a gear with a multiple-number of 
cutting edges, and is provided with a hunting tooth to 
assure an averaging of errors. The principle of re- 
moving metal by the enveloping method makes it pos- 
sible to rotate the tool and work together without any 
indexing mechanism, cutting being effected by setting 
the axles of the tool and the work askew to each other. 
The tool and work are brought into intimate contact 
under pressure and rotated at high speed, the tool mean- 
while being traversed at slow speed. The tool is 
traversed first in one direction to finish one side of the 
teeth, then rotation is reversed and the tool traversed 
in the opposite direction to finish the other side of the 
teeth. If the reciprocation of the tool is not restricted 
by a shoulder, or other obstruction, it is traversed for 
a distance slightly greater than the gear face width and 
the cut can be finished in one cycle. Where there is 
an obstruction of some kind, the work is fed steadily 
upward into the tool which is reciprocated about 14» 
in., the upward feeding being continued for a prede- 
termined time. 

A front view of the machine is illustrated. The tool 
spindle is driven by a 2 hp. motor mounted on the head 
and enclosed with a ventilated cover. It drives through 
a V-belt, sheaves and change gears. The speed of the 
traverse is controlled by change gears, as well as the 
number of cycles. The slide is operated by a 1 hp. 
motor. 

Complete electrical control is provided for. This 
equipment comprises the main motor starter, the tool 
spindle motor reversing starter, six interlocking con- 
tactors, the selector switch, two door interlocks, push 
button station with stop, start, jog and run buttons. 

The sequence of electrical operations is as follows: 
When the start button is pressed the main motor starter 
closes. The slide then begins to reciprocate, followed 
after a short time, by means of a time relay, by the 
starting of the cutter motor. This reverses after a short 


53 





































i 
‘ 
























EADILY recognizable 
by appesrance and 
features as one of a dis- 
tinguished family is the 
enveloping gear gener- 
ator. A—Main motor 
for traverse, control 
equipment and travers- 
ing and cam gears. Elec- 
trical equipment panel- 
enclosed. B—Feed and 
control cam with auto- 
















time by means of the reversing starter associated with 
it. This process of reversing is repeated according to 
the number of teeth to be finished, as controlled by the 
action of the cam which is rotated by means of the 
change gears selected to do the specific job. This cam 
brings the machine to an automatic stop when the work 
has been completed. The cam and automatic stop 
switch are illustrated. The time relays, it will be seen, 
are of the adjustable type and are used so that when 
the machine is started the depth feed cam will bring 
the work into mesh with the cutter before it starts 


matic stop switch. 


rotating. Also, when one side of the teeth has been 
cut the time relay permits the cutter and work to come 
practically to a stop before reversing. 

The motor equipment used is; Main motor: 1 hp., 
1800 rpm., voltage to be selected, horizontal, totally 
enclosed, 55 C. continuous rating, ball bearing, normal 
torque, normal starting current, squirrel cage induction. 
Cutter motor: 2 hp., 1200 rpm., voltage selected, hori- 
zontal, ball bearing, standard totally enclosed fan cooled, 
55 C. continuous rating, normal torque, normal starting 
current, squirrel cage induction. 








WHEN BUYING MOTORS 


(Continued from page 30) 


Then, too, I must consider the part motor troubles 
play in the probable cost of service and the effect the 
motor will have upon appearance and therefore sales 
of products which today are in every particular sub- 
jected to that highly ultimate test. 

If a generalization be needed, I would probably feel 
that the best obtainable having a fair price is the best 
motor buy. For I know that nowhere does one get 
something for nothing and that extremes are dangerous 
whether they be on the side of price cutting that must 


J 
+ 


damage quality or on the side of that super-quality at 
too great a price which may injure the product in a 
competitive market place. 

Now, why would I do as I have indicated in the 
foregoing paragraphs ? Because out of the experience 
of many years in the building of good motors I have 
had an opportunity to observe that not infrequently 
the motor buyer seems to place undue emphasis upon 
things which to my mind are of relative unimportance 
and yet under-estimates, upon occasion, what I feel to 
be truly fundamental values. 

It is obvious that I can represent but one type of 
motor manufacturer, the other fellows have their view- 
points too. But in any event, from the viewpoint that 
I have built up over the years, I know what I would 
do if I were a buyer of motors. 
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FRACTIONAL HP. MOTORS 


How to select the right unit to meet the 
requirements of motor-driven machinery 
and appliances operating under normal or 
abnormal service conditions. Electrical 
characteristics of repulsion start induc 
tion, split phase, capacitor, polyphase and 
direct current types. Century Electric 


Co. Ask for 2-01. 


TEMPERATURE CONTROLS 


Thermostatic controls with or without 
overload relay for use on electric refrig 
erators. Neat, sturdy instruments, posi 
tive in operation. C. J. Tagliabue Mfg. 


Co. Ask for 2-02. 


COLORED ENAMEL 


When to use base coloring oxides and 
basic blend oxides on porcelain enameled 
products in matching colors. Ferro 


Enamel Corp. Ask for 2-03. 


CASTINGS 


Properties and applications of various 
grades of alloys for heat and corrosion 
resistance. X-ray inspected castings to 
assure soundness for product improve- 


ment. Electro-Alloys Co. Ask for 2-04. 


SPEED CONTROL 


Variable speed transmission and control 
ling devices for efficient and accurate con- 
trol of speeds as desired by operator. 
Dimension tables for lay out purposes; 
motor size and speed range tables to as 
sist in selection of proper transmission 
equipment. Lewellen Manufacturing Co. 


\sk for 2-05. 


RESISTORS 


Triple insulated wire wound resistors for 
application where compactness, accuracy 
and high resistance are required. Resist- 
ance unit insulation test and winding 
method insures long life and dependa 
bility of instrument. Precision Resistor 


Co. Ask for 2-06. 


IMPORTANT NEW PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF MATERIALS, FINISHES, EQUIPMENT AND PARTS TO KEEP WELL-INFORMED 


CONTROLS 


Complete specifications and engineering 
data on automatic heating and air condi- 
tioning controls. Wiring diagrams in 
cluded to facilitate installation. General 


Controls Co. Ask for 2-07. 


MACHINING ALUMINUM 


How to obtain best results from the 
machining characteristics of aluminum 
and its alloys with various shaped tools 
specifically used for general machining 
and screw-machine practice. Aluminum 
Company of America. Ask for 2-08. 


VERTICAL MOTORS 


Hollow and_ solid shaft squirrel-cage 
motors with adequately lubricated, com 
pletely sealed ball bearings for applica 
tion to special machine tools and other 
industrial equipment. Fairbanks, Morse 


& Co. Ask for 2-09. 


TRANSMISSION EQUIPMENT 


Stock sizes and prices of power trans 
mission equipment designed for efficiency, 
durability, economy and wide adaptability 


Boston Gear Works, Inc. Ask for 2-10. 


ALLOYS 


Facts on wide variety of alloys in the 
form of wire, rod and strip used in the 
electrical, chemical and mechanical fields. 


\lloy Metal Wire Co., Inc. Ask for 2-11. 


WELDED DESIGN 


\id in applying electric welding to the 
new design or redesigning of machines 
and machinery structures for improved 
products and greater economy. Lincoln 


Electric Co. Ask for 2-12. 


INDUSTRIAL LIGHTING 


Complete engineering data in revised 
form on latest improvements and devel 
opments of industrial lighting equipment. 


Benjamin Electric Mfg. Co. Ask for 2-13. 





NUMBERS WANTED 

YOUR NAME 

POSITION 

COMPANY 

ADDRESS 

PRODUCTS YOU MANUFACTURE 
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| These publications are 
current offerings of 
manufacturers. The 
Editor would be pleased 
to forward requests for 
copies, by qualified 
readers, to the sources. 
Fill in the coupon and 
mail it to the Editor, 
ELECTRICAL MANU- 
FACTURING, 232 
Madison Ave., New 
York, N. Y. 


HEAT TREATED STEELS 


Plan for solving the problem of obtaining 
uniformity and high quality in alloy steels 
requiring heat treatment. Specifications 
and suggestions to heat treaters are in 
cluded Joseph T. Ryerson & Son, In 


Ask for 2-14. 


CONNECTING DEVICES 


Polarized connecting devices for com 
plete protection against electrical hazards 
and uninterrupted service in wide range 
of applications. Exposed metal parts are 
cadmium plated. Bryant Electric Co 


Ask for 2-15. 


SPROCKET COUPLING 


Flexible coupling of laminated plasti 
designed to insure equal distribution of 
load. Combines high strength with light 
weight; readily assembled. Continental 
Diamond Fibre Co. Ask for 2-16. 


PRECISION RESISTORS 


Small size, close tolerance resistors 
vitreous enameled and pie-wound types 
Quality material and construction pro 
vides assurance of durability. Obhmite 
Manufacturing Co. Ask for 2-17. 


MOLDING MATERIAL 


General characteristics and properties of 
thermoplastic material. Available in na 
tural color to meet demands for electrical 
insulating and chemical resisting product 
applications. Bakelite Corporation. Ask 


for 2-18. 


SELECTOR SWITCHES 


Multiple section switches for radio, pub- 
lic address and instrument application. 
Improved clip design on switch section 
provides for circuit combinations requir- 
ing less space. Centralab. Ask for 2-19. 


FIBRE PRODUCTS 


How vulcanized fibre, insulation, phenol 
fibre and silent gears are made. Uni- 
form high quality products obtained 
through close laboratory control of opera 
tions in modern mill. Taylor Fibre C 


Ask for 2-20. 


BRAIDED PACKINGS 


Round and square packing braiders fitted 
with bottom latch cariers to save winding 
costs, increase yarn capacity and operate 
at higher speeds. Fidelity Machine Co. 


\sk for 2-21. 



































Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal! and greater user satisfaction depend. 





FOR PRECISE OPERATION 


Vibratory feeders energized with 
this rectifier automatically maintain 
stabilized output independent of 
ac. line fluctuation. Operates from 
115 volts ac. 60 cycles and de- 
livers 5.0 (r.m.s.) amperes or less. 
Raytheon Manufacturing Co., 190 
Willow St., Waltham, Mass. 





CONTROLS 
TEMPERATURE 


Two snap-action 
switches with separate 
adjusting screws for 
two or three step heat 


both switches may be 
normally open or 


temperature from O to 
1400 deg. F. Burling 
Instrument Co., 241 
Springfield Ave 
Newark, N 


VERTICAL SHAFT DRIVE 


Upper motor bearings of this 
squirrel-cage induction motor sup- 
port shaft loads and absorb thrust, 
as necessary. Hollow shaft con- 
struction assures permanent align- 
ment and facilitates adjustments. 
Weather-proof; adequate double 
end ventilation. Fairbanks, Morse 
& Co., 900 S. Wabash Ave., 
Chicago, Ill. 





Either or 


Instruments 
set for any 














NEW PARTS, EQUIPMENT, MATERIALS, 








REFRIGERATOR 
CONTROL 


Compact temperature 
and pressure control 
without overload motor 
protection. One 
knob operates ‘‘on-off”’ 
switch and control. Tube 
system replaceable. C. 
J. Tagliabue Mfg. Co., 
Park and Nostrand 
Aves, Brooklyn, N. Y. 


ELIMINATE 
LINE NOISE 


Convenient plug-in de- 
vices for suppression of 
various radio disturb- 
ances. Five choices, 
made on basis of noise 
analyzer report, offer 
the plug for specific 
interference situations. 
Aerovox Corporation, 
70 Washington St. 
Brooklyn, N. Y. 
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B’ POWER SUPPLIER 


End-bracket and brush holder design of thi 
dynamometer gives maximum accessibility to 
commutator for cleaning and inspection. Arma- 
ture runs on grease sealed bearings insuring 
smooth, quiet operation; compact, light weight 
and completely enclosed in dust tight case 
Pioneer Gen-E-Motor Corp., 464 W. Superior 
St., Chicago, Ill. 





CONTROL TUBE 


Grid-controlled rectifier 
tube for frequencies below 
75 cycles per second. 
Heater rating of 6.3 volts. 
Supplied with 6-pin, small 
shell, octal base. RCA 
Manufacturing Co., Inc., 
Harrison, N. J. 
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THERMOPLASTIC MATERIAL 


Polystyrene molding material for low loss 
purposes, possessing a loss factor of less 
than 0.00053 and a power factor of less 
than 0.0002. Provides uniformity in 
molding; freedom from crazing or surface 
difficulties; permanence of dimension; 
high resistance to water, acids and 
alkalies. Bakelite Corp., 247 Park Ave 
New York, N. Y. 


MOTOR CONTROL 


Starter for ac. polyphase 
squirrel-cage motors rated 
up to 2 hp., 550 volts. 
Positive quick make and 
break ‘twin break’ mechan- 
ism; silver-to-silver con- 
tacts; three and four pole 
construction. Cutler-Ham- 
mer, Inc., 230 N. 12th St., 
Milwaukee, Wis. 


SILENT SWITCH 








Small switching element composed 

of glass-sealed metal disks enclos- 

ing mercury make-and-break 

switch assures quiet and continu- 

ous operation. General Electric 
Co., Bridgeport, Conn. 
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Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 

be made better. Based, of course, upon 

those component parts that may be designed 
in the complete product assembly. 


FOR QUICK 
INSPECTION 


Mill duty safety switch 
with shatter-proof glass 
window for inspection 
of blades. Quick make 
and break mechanism; 
pressure-type fuse 
clamps; non-current 
carrying hinge posts 
double-break air- 
blanketed contacts; sil- 
ver plated blades and 
jaws. Cutler-Hammer, 
Inc., 230 N. 19th St., 
Milwaukee, Wis 





tion; 100 per cent 
Kwikon Company, 


Blvd., Chicago, Ill. 


SELF-LOCKING Nul 


improvement of original thread 
profile Produces _ positive 
lock of two threaded members 
to each other for length of 
threaded engagement Root 
of bolt thread is stepped at 
mid-pointand eachstep tapered 
6 deg. with axis of screw. 
Lower step is undercut 0.003 
to 0.005 in. Dardelet Thread- 
ock Corp., 55 Liberty St., 
New York, N. Y. 


SMALL COIL WINDER 


Sturdy, flexible, easily 
adjusted. Designed for 
making coils 134 x 4 in. 
minimum up to 8!% x 
614 in. maximum. Mea- 
chined base can be 
mounted on face plate 
of lathe having a 12 in. 


wing or larger; two 
cross arms insure rapid 
and accurate setting 
Ideal Commutator 
Dresser Co., 1008 Park 
Ave., Sycamore, Ill 





Connectors and couplings for eliminating 
installation difficulties. Special screws 
prevent loosening under extreme vibra- 



















WIDE RANGE TRANSMISSION 


Self-contained unit, giving a 6 to 1 variation 
of speed, for installation between motor and 
driven shaft. Pulley mounted on ‘“‘stub”’ 
shaft assures easy replacement of standard 
V-belts. The Speedmaster Co., 1301 Wash- 
ington Ave. S., Minneapolis, Minn. 


CONDUIT FITTINGS 





conductivity assured. 
6296 W. Jackson 


SUPER-SENSITIVE SWITCH 


Precision snap-action switch with close 
operating cheracteristics: operating pres- 
sure 7 to 8!4 oz.; pressure differential 
14% to 2 oz.; movement differential 
0.0002 to 0.0003 in.; overtravel after 
point of snap 0.007 in. or more. Obtain- 
able with regular or spring plunger. 
Micro Switch Corp., Freeport, Ill. 





ELECTRICAL MANUFACTURING 





















































UNBREAKABLE PLUG 
Blades held firmly and 


permanently in_ insert 
protected connections 
Tension kept off ter- 
minals by fibre cord grip 
ring Flexible shank 
Fits standard  recep- 
tacles. Ericson Manu- 
facturing Co., 571¢ 
Euclid Ave., Cleve- 
land, Ohio. 





CIRCUIT PROTECTOR 


Thermal element in circuit breaker 
automatically trips when sustained 
overload or short circuit occurs. 
Approved for ac. and dc., 125 
volt service; built in one, two and 
three pole units. Frank Adam 
Electric Co., 3650 Windsor Place, 
St. Louis, Mo 
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FINISHES TO MAKE BETTER PRODUCTS 


BETTER SCREWS 


Special four-point head 
of these self-centering 
screws and bolts re- 
places conventional 
slot Provides faster 
driving, better holding 
power and reduces 
spoilage. Either special 
tapered or regular screw 
driver may be_ used. 
American Screw Com- 
pany, Providence, R. | 





AND THERE ARE ALSO 


METALLIC FINISH for rubber parts or 
products to harmonize with metals with 
which they are used. Rubber lacquer con- 
sists of bronzing liquid to which metal 
powder of any kind is added prior to use. 
Provides strongly adherent, durable finish 
resembling brass, copper, bronze, aluminum, 
steel or other metals for covering semi-stiff 
rubber. Applied by spraying; air-dries 
rapidly and completely. Maas & Waldstein 
Co., Newark, N. J. 


LAMINATED SHEET INSULATIONS using 
100 per cent rag base papers result in un- 
usual flexibility, longer life due to superior 
heat aging properties, and greater mechanic- 
al strength. Combinations of paper and 
mica, paper laminated to varnished cloth, 
and varnished cloth protected on both sides 
by paper available in wide range of thick- 
nesses. Allied Rubber & Mica Co., 
Cleveland, Ohio. 


TINNING FLUX in liquid form used for 
dipping as well as a top covering for the 
tinning bath. Produces a brighter, smoother 
and more uniform tinned surface, eliminating 








TERMINAL BLOCK 


Provides convenient 
junction points in con- 
trol wiring circuits. Fur- 
nished with or without 
covers in 4, 6, 8 or 12 
wire sizes. Connectors 
inserted into block after 
molding; wires held by 
screw and spring clip. 
Burke cic Co., Erie, 
CG 


costly re-dipping operation. High quality 
materials used in its preparation assure de- 
pendability and long life. American Solder 
& Flux Co., Philadelphia, Pa 


CLEAR LACQUER unaffected by rust- 
inhibiting substances contained in lubricat- 
ing oils to preserve steel surfaces from rust- 
ing. Will not become discolored when used 
on equipment lubricated with these oils. 
Resistant to humidity, salt spray, 10 per cent 
hydrochloric acid and other chemicals, as 
well as outdoor exposure. Tough, durable 
and strongly adherent; will stand up well 
under stamping, forming and other mechanic- 
al operations. Can be applied to metals by 
dipping and spraying; air dries rapidly. 
Maas & Waldstein Co., Newark, N. J 


MULTI-COLOR NUMERALS on the mul- 
tiple recording potentiometer pyrometer 
chart provide highly legible record of several 
temperatures where temperature changes 
overlap. Multiple potentiometer recorders, 
insuring precision measurement of tempera- 
ture, utilize the plus sign symbol to locate 
the exact point of the time-temperature 
record. “Two to six temperatures from as 
many diferent thermocouples can be con- 
tinuously recorded on the 12 in. chart 
Brown Instrument Co., Philadelphia, Pa. 
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ereebain Enamel 


ORCELAIN enamel is the term usually applied in 
the trade to a material which was developed over 
3500 years ago and called enamel. Owing to the 

fact that certain competitive materials appropriated the 
term “‘enamel,” it has been found desirable to use “por- 
celain enamel” to describe the glassy coating applied to 
metals and having the appearance of glazed porcelain. 

Porcelain enamel is, primarily, a finish both decora- 
tive and protective. In the electrical field, however, it 
is also used as a dielectric, when applied to resistor 
elements, and as a light reflecting surface in reflectors. 

Porcelain enamel is composed entirely of non-burn- 
able inorganic materials. From 50 to 85 per cent of its 
composition is comprised of feldspar, borax, and flint (a 
very pure sand), the remainder being fluorspar, soda 


Notable among finishes for metal enclosed prod- 
ucts is porcelain enamel Its resistance to 
corrosive and destructive influences and contacts 
gives it a truly distinctive place in product design 
Recent developments bring controlled color and 
possibilities for decoration to this gleaming sur- 
face. Here are the basic use-facts as offered by 


an authoritative source. 
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ORCELAIN enamel uses 
cover a wide field. A 
This Hotpoint range is 
typical of the applications 
to relatively large area 

sheet metal housings. B 

Smaller, curved surface 
areas are just as readily 
handled as in this Nesco 
roaster. C—Light-reflect- 
ing properties are also use- 
fully handled as in this 
Benjamin fixture. Color 
may be readily obtained. 





id Your 


BY R. M. KING 


TECHNICAL DIRECTOR 


PORCELAIN ENAMEL INSTITUTE 


ash and cryolite. These materials are mixed thoroughly 
and fused at approximately 2000 deg. F. to form a 
glass. This glass is quenched in water to break it into 
fine particles called frit. The frit is ground with clay 
and water to such a degree of fineness that over 90 
per cent will pass a 200 mesh sieve and all of it will 
pass a 40 mesh sieve. The “slip’’ thus formed has the 
consistency of thick buttermilk. The preformed metal 
parts are either dipped into the “slip” or the slip may 
be applied with a “spray gun” as lacquers and paints 
are applied. The first coat, or “ground” coat, is usually 
applied by dipping, while subsequent coats are applied 
by spraying. 

The parts thus treated are fired at temperatures 
ranging from 1350 deg. F. to 1600 deg. F., depending 
upon the type of enamel and metal used. The time of 
firing and number of coats used are also dependent up- 
on the metal used and enamel required. For example, 
cast iron enamels are fired from 1200-1350 deg. F. in 
30-45 minutes while sheet steel enamels are fired from 
1500-1600 deg. F. for 214-4 minutes. 
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Qutstanding for its extreme /ightness, DOW METAL is also 


strong, tough and durable. This unique combination of qual- 


ities has resulted in its adoption by industry every where 





s. 
One of America’s most modern and efficient fighting planes, the model V-11GB Attack Bomber 
pictured above is produced by the Vultee Aircraft Company, a division of Aviation Manufactur- 
ing Corporation. Because of its extreme lightness, Dowmetal was selected for the construction of 
many parts including the control pedestal and transmission housing shown below. 
, Made entirely of 
) Dowmetal, this Vul- 
, tee control pedestal 
) weighs \4 less than 


it would if alumt- 
num were used. 










Products burdened with useless weight 
find little place in modern competition. 


The extreme lightness of DOWMETAL* 
—a full third lighter than aluminum— 
has given new competitive advantages 
to many existing products. In transpor- 
tation the use of DOWMETAL has per- 
mitted bigger payloads; in machinery 
it has effected material cuts in power 
costs; to portable tools and household 
appliances such as vacuum cleaners it 
has brought new sales appeal through 
greater Operating ease. 


In every case these advantages have 
been secured without the slightest sacri- 
fice of strength. The lightest of all struc- 
tural metals, DOWMETAL possesses 
strength, toughness and durability usu- 
ally associated with the heavier metals. 


DOWMETAL is available in sand and 
die castings, sheet, plate, forgings, stand- 
ard and special extruded shapes. Its ex- 
ceptional machinability frequently ef- 
fects material savings in production costs. 


Investigate DOWMETAL for your prod- 
uct. Let us send you a copy of the Dow- 
metal Data Book. It illustrates how 
DOWMETAL has contributed new light- 
ness to the products of many industries. 


THE DOW CHEMICAL COMPANY 
DOW METAL DIVISION MIDLAND, MICHIGAN 
Branch Sales Offices: 30 Rockefeller Plaza, New 
York City— Second and Madison Streets, St. Louis 
—Field Building, Chicago—584 Mission Street, San 
Francisco—2260 East 15th Street, Los Angeles 
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In the early days of the development of enamels and 
enameling, only the precious metals were used as a 
base. Enameled articles were, therefore, primarily or 
namental and were classified as jewelry. Later it be 
came possible to enamel heavy copper and bronze pieces, 
and the enamel finish became both ornamental and 
utilitarian. Only during the last century has this ma 
terial been employed for more useful purposes. This 
development has closely paralleled the growth and de 
velopment of the cast iron and steel industry. 

Porcelain enamels may be classified in several ways. 
One convenient classification is as follows: 


I. Enamels for sheet iron or steel 
1. Ground Coats 
(a) Dark colored (b) Light colored 
2. Cover Coats 


(a) Clear (d) Colored 

(b) Opaque (e) Semi-acid 

(c) Super-opaque (f) Acid resisting 
3. Miscellaneous Enamels 

(a) Black edging (c) Graining 

(b) Beading (d) Gray mottled 


II. Enamels for cast iron 


1. Wet process cast iron enamels 


(a) Ground coats (c) Colored cover 
(b) White cover enamels 
enamels (d) Graining 
enamels 


2. Dry process cast iron enamels 


(a) Ground coats (c) Colored cover 
(b) White cover 


enamels 


enamels 
(d) Acid resisting 
cover enamels 
III. Jewelry enamels 
1. Enamels for precious metals 
2. Enamels for copper 


Processes of application are best classified as dry 


and wet, signifying the condition of the enamel when 
applied to the iron. The wet process has been described 


above. It is used in all cases for sheet steel products 












» IELECTRIC prop- 

erties are useful 
too. A—This Ohm- 
ite resistor is covered 
with porcelain ena- 
mel. B—The essen- 
tials of this Ward- 
Leonard field rheo- 
stat are 1—pressed 
steel base, 2—sand 
blasted surface, 3-— 
enamel priming cost, 
4 — resistance ele- 
ment, 5—porcelain 
enamel over wire 


and to a large extent for cast iron parts. For heavy 
cast iron products such as bath tubs, sinks, and lava- 
tories the dry process is used. 

Dry process enamels contain, in general, the same 
ingredients as sheet steel and wet process cast iron 
enamels, but since they are usually fired at higher tem- 
peratures the more refractory compounds, such as 
silica and feldspar, are present in greater amounts. In 
this process the ground coats are prepared and applied 
wet by spraying. The ground coated article is fired 
and immediately on removing from the furnace the 
finely ground dry cover enamel is 


‘ 


“dredged” or dusted 
on the red hot casting. Thus the enamel is sintered on 
the ware, which is then returned to the furnace and 
the firing completed at about 1650-1700 deg. F. 


ROPERTIES of the finished enamels depend upon 

the purpose for which they may be used. Pur- 
chasers of enamels should inform the vendor, in de- 
tail, as to the conditions which an enamel will be ex- 
pected to withstand. For example, the lining of a 
refrigerator should be covered with an acid resisting 
enamel while the outer surface may be non-acid re- 
sisting. 

Generally speaking, however, it may be said that 
poreclain enamel is highly resistant to moisture, to abra- 
sion and to sudden temperature change. It will not 
burn, may be acid resistant when specified, and may 
have varying degrees of opacity, color, and gloss. 

In order to prevent chipping and cracking of the 
enamel it is necessary to properly adjust the coefficient 
of expansion, coefficient of elasticity, and_ tensile 


ITH a direct-reading General Elec- 
tric enamel thickness gage the coat 
ings may be installed determined in 


thousandths of an inch. 
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HOW TO WIN CUSTOMERS 
and Influence Prospects 
















Wire Your Products with 
Asbestos Insulated | 
DELTABESTON 


How can you be sure that your appliance will 
please ultimate consumers? What can you do to 
enhance its reputation — build up its sales? One 
certain answer is to wire it with Deltabeston. 

Appliance users may not be interested in the 
wire that you use. They are concerned with de- 
pendable service — long life. They want the 
range, waffle iron or toaster that they buy to do a good job — year 
after year. That’s why you should specify Deltabeston. 

- Insulated with Purified Asbestos, Deltabeston Wire isn’t dam- 
APPLIANCE f, : ae aged by heat, moisture or oil. Felted insulation eliminates cracks, 
LEAD 7, oe breaks and seams. Installed in your appliances, Deltabeston is a long 
WIRE Ry ewe oz step to customer satisfaction — sound profits. 
Don’t let a penny or two spoil future sales. Specify Deltabeston | 
Lead Wire and Stove Wire. Protect your product and your good 
reputation with wire that laughs at rough treatment. 

We'll be glad to send bulletins and samples. Address Section 
Y-8192, Appliance and Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. Deltabeston Wires and Cables 
are distributed by General Electric Merchandise Distributors and 
Graybar Electric Company. | 
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(CORROSION resistance counts. 1 
This Holland-Rieger washing ma- 
chine pump has porcelain enameled in- 
terior. 


strength so that it will not break within itself or pull 
away from the steel. All of these factors are depend- 
ent upon the composition of the enamel. From data 
now available the quantitative value of these factors 
can be estimated with reasonable accuracy. It is known, 
for example, that the alkali oxides, such as K,0 and 
NayO0, tend to increase the coefficient of expansion of 
enamels while silica added in the form of quartz will 
tend to lower the coefficient of expansion. 

Opacity and increased diffuse reflectance are devel 
oped by addition to the enamels of such compounds as 
cryolite, tin oxide, zirconium oxide, and aluminous ma- 
terials such as feldspar and clay. Color is developed by 
the addition of colored oxides or other colored inor 
ganic or mineral compounds such as chromates and 
aluminates. Color may be developed by fusing the 
colored ingredients with the frit, or it may be added 
with the mill charge and mixed with the frit during 
the grinding process. Acid resistance is developed by 
the proper balancing, chemically, of the various in- 
gredients, and by the addition of silica and titanium 
dioxide. 

Cobalt and nickel oxides are the only ingredients 
known to have a marked influence upon the adherence 
of enamels to the metal base. While the exact action of 
these oxides is still a matter for debate, they have been 


found to be indispensable to the development of the 


SHUTTER FOR 
SETTING SCALE 








_———— 
CONDENSING TEST 
|__ LENSES SURFACE 


HOTOELECTRIC reflectometers 
comparable readings of the character 
of the porcelain enamel surface 





best adhering qualities m ground coats for sheet steel. 
They are not necessary ingredients, however, for cast 
iron ground coats. 

The following data given by Andrews are indicative 
of the physical properties of enamels. 

Coefficient of expansion (cubical) 300-360 x 107 

Tensile strength—l0O kg/mm? 

Modulus of elasticity—5000 kg/mm? 

Compressive strength—&80O kg/mm” 

Scratch hardness—5-6 Mhos 

Index of refraction—150-155 


EVERAL processes may be used for decorating 

enamel surfaces. It has been mentioned above that 
a wide variety of solid colors may be obtained. Also, 
several different colors may be obtained on the same 
surface by the procedure known as brushing. If, for 
example, red letters on a white background are desired, 
a coat of red is first applied where the letters are to 
be located, and fired. A coat of white is then applied, 
dried, and by the use of an open stencil the letters 
are removed from the white coat with a stiff bristle 
brush. The piece is then fired again. Enameled signs 
in several colors are often prepared in this manner. 

Decalcomania may also be used to decorate porce- 
lain enamel. This is a process in which the decoration 
is first printed on paper by the use of a lithographic 
stone or an engraved steel plate and = subsequently 
transferred to the enameled surface. It is finally fused 
into the surface. Such decorations may also be made 
from a rubber roll which has previously been in con- 
tact with an engraved plate or stone, which in turn has 
been treated with the decorative medium. The process 
is completed by an additional firing. So-called grain- 
ing and marbleizing processes are also carried out by 
this process. 

Most modern of the decorative methods is the screen 
process. A wire screen or silk lawn is impregnated 
with a light-sensitive gelatin and exposed to a bright 
light through an opaque stencil. The part of the gelatin 
exposed to the light is rendered insoluble while that 
not exposed is soluble. The development of the lawn 


(Continued on page 70) 
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@ The histories of many unsuccessful products follow the same tragic pattern 
that manifested itself in the Duke of Marlborough’s life. The failure that 
finally overtakes them is not due to a flaw in the product itself, but in 
something connected with it. Often the source of that flaw is the switch 
which controls them. For no product can be more dependable or more 
efficient than is the switch through which it draws power! 

Put your products beyond the threat of failure from this source by replac- 
ing the old fashioned open contact or glass enclosed switches which now 
serve them, with modern *DURAKOOLS. 

Unbreakable,non-explosive, available in capacities from 1 to 200 
amperes, DURAKOOLS cannot fail or stick. Full information about 
them, and help in working out methods by which they can be 
applied to your products or your production line can be had by 
writing DURAKOOL, Inc., 1093 North Main Street, Elkhart, Indiana. 
There's no charge or obligation. 





* Trade Mark Registered U. S. Patent Office 
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The Duke of MARLBU 


DURAKOOL does not manufacture control 
instruments—only switches. But any con- 


trol instrument can be equipped with 
DURAKOOLS. 
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@ At the age of 22, John Churchill was a young recruif 
in the British army who had little money and few 
prospects. At 32, he was a Colonel and hero who, 
as a reward for his gallantry and his resourcefulness, 
had been sent to France on a special diplomatic mis- 
sion. Three years later, he became a major general, 
a Prince of the Realm and was given the duchy of 
Marlborough. 

Soldier, diplomat, and genius, history offers few par- 
allels to the brilliance of his success—or the com- 
pleteness of his disgrace. For on his return to England 
from the field of his last and most brilliant campaign 
he found himself shorn of honors and forced to leave 
his native land. While he had been destroying the 
enemies of his country abroad, his wife, through her silly 
tactlessness, had been making enemies for him athome. 
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TYPE FORM 

H.P FRAME SERIAL NO. 
R. P.M. CYCLES MODEL NO. 
TYPE OF WINDING WIDTH OF CORE 

BACK EXT. DEPTH OF CORE 

FRONT EXT. BORE 

CONNECTION} aata DEPTH OF CORE TO SLOT 

NO. OF CIRCUITS DEPTH OF SLOT 

SIZE OF WIRE WIDTH OF BOTTOM OF SLOT 


PITCH WIDTH OF TOP OF SLOT 


NO. OF PARALLEL WIDTH OF SLOT OPENING 
CIRCUITS PER COIL 


NO. OF TURNS OWNER 


NO. OF SLOTS DATE 


Does it pay? The answer seems to be a de- 
cisive yes. For customers, the record shows 
that during 11 years there has not been a single 
case of motor failure attributable to any fault in 
the rebuilding. For the business, a nice premi- 
um of 20 per cent or so over the prices charged 
by competitors. Once again, quality pays. 


OUTINE procedures that any electric motor re- 
pair shop follows are more or less standard. 
Larger shops may have better equipment and mass 

production methods. Smaller shop owners usually say, 
“We find the trouble and we fix it.” But Apex Elec- 
tric Motor Co. has developed a happy combination of 
the two, applying to the intimate personality of the 
small shop the careful attention to detail that is usually 
found only in the largest motor repair organizations. 
The eleven-year record of Apex can be summed up in 
three words: no patchwork repairs. 

When a call for service comes in, the man who goes 
out on the job begins his work the minute he approaches 
the installation. He makes a thorough survey: checks 
power lines, fuses, control units, switches, belts. Often 
the trouble is centered in one of these, and though a 
repair job is lost, a friend is made. 

Next point of inspection is the conditions of use. 
Perhaps the motor ought to be shielded from excessive 
dust in the air, or from corrosive atmosphere. Fre- 
quently an overload may be observed, or conditions 
conducive to occasional overloads. If these conditions 
cannot be corrected, the answer is not a repair job but a 
change in the motor equipment. Results: more profit 
for Apex, more satisfaction for the customer. 

If the trouble is not in any of these outside factors, 
the motor is taken to the Apex shop for thorough in- 
spection. Nine out of every ten motor failures, it has 
been found in this firm’s experience, are caused by 
bearing or shaft trouble—principally from dirt, careless 
or improper lubrication, or no lubrication at all. 


66 





HIS data card, developed by Apex 
Electric Motor Co., is completely filled in 
as motors are stripped prior to rebuilding. 
Hundreds of these cards, filed by motor 
type, create a valuable reference guide. 


latehuvh Nipate 


BY EDWARD D. FINKELSTEIN 


APEX ELECTRIC MOTOR CO., BROOKLYN, N. Y. 


The “‘no patchwork” policy is evident in the pre- 
liminary motor inspection. The motor is taken apart. 
If there is no visible burn or defect on the winding— 
no scraped, torn or brittle insulation—the winding re- 
ceives a ground test with a growler coil of the proper 
size. The growler is connected to 110 volt ac. line— 
1 amp. size for motors under 3 hp., 3 to 4 amps. for 
motors up to 10 hp., up to 20 amps. for larger motors. 
The motor winding, as an open circuit, then becomes 
as the secondary of a transformer. Should there be 
any concealed shortcircuit within the winding, the in- 
duced current from the growler coil will create heat, 
detectable by passing the finger over the motor wind- 
ing. In this event the motor is slated to be entirely 
rebuilt, as will be explained later in this article. 

If, however, the growler test shows no concealed 
fault, and there is no visible fault in the winding, the 
trouble must be limited to bearings, shaft or other me- 
chanical parts. Should there be any wear whatsoever 
on the shaft, it is turned and polished, brought back 
into true. This usually requires the addition of a spe- 
cially-made sleeve, or building up by metal spray 
process to restore the original diameter of the shaft. 

Bearings are carefully checked. Standard hardened 
steel plug gauges from % in. to 3 in. in diameter are 
supplemented by micrometers. A wear of 0.003 in. is 
tolerated on ac. motors, and a wear of 0.005 in. on de. 
motors. Any greater wear calls for replacement of the 
bearing. Ball bearings are checked for noise. The 
slightest noise indicates wear, in which case the com- 
plete bearing is replaced. No attempt is made to re- 
place individual balls. 

3rushes are inspected, too. If the wear is 25 per 
cent or more of the original length, they are replaced. 
Less than 25 per cent wear merely calls for an adjust- 
ment. All springs are examined, and if there is any 
loss of proper tension, out they go in favor of new 
springs. Such other parts as centrifugal switches on 
split phase motors are also carefully looked over. There 
is no “good enough.” Except for prescribed tolerances, 
any part that is not equal to new is replaced. 
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FORMICA INSULATION 





















: Toews insulators made from Formica rectan- 

gular tubing provide sturdy and efficient protection for 
heavy duty bus bars as produced by the Delta Star Electric 
i Company, Chicago, ll... . Formica has been used in light | 
e 
S 





and heavy equipment by leading American electrical man- 
: ufacturers for nearly 25 years — ever since such materials 
e have been widely used in the electrical industry ... A large 
producing and machining equipment makes it possible to 
give prompt service. Send us your blue prints for quotations. 


1. THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI, O. 
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The motor is then ready for meter tests under load. 
The method used by Apex consists of connecting the 
motor to proper power source, with a wattmeter and 
ammeter in the circuit. The motor shaft is connected 
by belt drive to a dc. generator, whose circuit includes 
a variable resistance control, a voltmeter and an am- 
meter. Motor speed is increased until generator out- 
put is equivalent to the horsepower rating of the motor. 
At that point, the ammeter reading on the motor input 
circuit is checked to be sure that it is not in excess of 
the manufacturer’s rating. The motor then continues 
to run for half an hour at 40 per cent overload, and if 
it performs for this period without undue temperature 
rise it is assumed to be in perfect condition, ready for 
return to the customer. It may take a little longer per 
job to follow this detailed routine than simply to cor- 
rect one obvious fault, but it pays by creating satisfied 
customers and eliminating unnecessary service calls. 


REBUILDING PROCEDURE 


OW to the rebuilding jobs. If a winding defect 

has been found, either visibly or in the preliminary 
tests; or if the insulation will scrape, crack, or be at 
all brittle under normal finger pressure, the motor is 
completely rebuilt. This firm would rather forego the 
job than do it in a slipshod manner, although emer- 
gency work is done on jobs where the motor must be 
kept running and no replacement motor is available. 
An average of 150 rebuilds over 3 hp. are done each 
year, and the routine is standardized. 

The windings are completely stripped—except in the 
case of dc. motors, where an armature that tests satis- 
factorily would not be touched just because the field 
needs rewinding, or vice versa. A data card—illus- 
trated here, and developed particularly for this pur- 
pose—is filled out as the tearing down of the motor 
progresses. If the motor has not previously been re- 
wound, the factory data thus obtained is faithfully fol- 
lowed during rebuilding. If it appears that the motor 
has been rewound, the data card is so noted and before 
work starts the card is checked against the file. Should 
there be a “factory” card for the specific motor, the two 
sets of figures are compared. If the winding figures 
vary and no other cause has been found, it is assumed 
that the present failure is entirely due to improper pre- 
vious rewinding by some other repair shop and when 
the motor is returned to the customer it duplicates 
original factory standards. An interesting result of this 
careful study of data figures occurred recently, when a 
new customer brought in a motor that had burned out 
four times in four months, for no obvious reason. The 
former rewinding was found to vary greatly from fac- 
tory data, and after it was correctly rebuilt no further 
trouble was experienced. When there is no “factory” 
card for the identical motor, data is figured from stand- 
ard engineering practice data, compared to the nearest 
similar motors on file, and such changes made on the 
job as may thus be indicated. 

Winding is carefully done. Coils are preheated be- 
fore varnishing. Expansion during preheating causes 
sufficient contraction during cooling to create as 
thorough an impregnation as though the vacuum 
process were used. The baking period for over-3-hp. 
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motors is usually 24 hours, followed by a second var- 
nish coat, a second baking and a final coat of air- 
drying varnish. 

No section of the old winding is “saved.” All the 
winding is completely replaced (except on dc. motors 
as previously noted), and all new slot insulation is 
used. Frames are carefully inspected. On induction 
motors, for instance, the rotor bars and the end rings 
are checked, and rewelded if there is any looseness. 
The short circuit beads on repulsion-induction motors 
are examined, and replaced if at all pitted. On de. 
motors, rough commutators are turned and undercut, 
pitted mica is replaced. And finally, the tests under 
load and 40 per cent overload as described above. 

Too much trouble to go through all this detail? 
Maybe so, but in eleven years, Apex has not had one 
case of motor failure that could be attributed to any 
fault in the rebuilding. When the rebuilt motor leaves 
the shop, it is as perfect as when it left the maker’s 
factory. A one-year guarantee accompanies it—verbal, 
unless the customer asks for it in writing. If any faulty 
outside conditions have been noted at the installation, 
the bill states that the job is not guaranteed unless the 
specified conditions are corrected. 

There’s another interesting point in the data-card 
system. Several times, motors have been rebuilt that 
were previously rewound. Subsequently an “original” 
similar motor came in, and its data was found to vary 
from the former job. The new job was rebuilt accord- 
ing to factory data. Then the former job was checked, 
the circumstances explained to the customer—and even 
though the motor was performing satisfactorily but 
not as efficiently as the factory motor, the customer 
was offered a new rebuild according to factory specifi- 
cations, without charge. 

(Continued on page 70) 


CHECKLIST FOR MOTOR REPAIRING 
AND REBUILDING 













Auxiliary Equipment 
at the installation 


Conditions of Use - 


Proper size and capacity of power lines? 
fuses? switches? control units? 


‘Constant or potential overload? Excessive 


dust, moisture or other impurities in air? 
Worn belts? 


Bearing wear —_—|0.0033 in. tolerance on ac. motors; 0.005 
in. on dc. motors; replace if greater. 
|Replace ball bearings if noisy. 


Shaft wear [Turn and polish if worn at all; rebuild to 
joriginal diameter with sleeve or metal 
spray process. 


Adjust if less than 25 per cent of original 
length is worn; replace if 25 per cent 
jworn. eee a 
[Replace all springs without sufficient 
; i tension. Ti ed 

Other parts ___|Replace if not perfect. ee 
Condition of Wind- |Completely rewind stator, field or arma- 
ing and Insulation ture if any visible burn or defect; or if 
insulation peels, chips or scratches under 
fa ae normal finger pressure. 2 Ee 
Preliminary Test for |Use growler to check for concealed short 
Hidden Faults circuits (indicated by heat detectable by 
finger). 1 amp. under 3 hp., 3 to 4 amps. 
up to 10 hp., up to 20 amps. for larger 













Brush wear 





Spring tension 


























Pe es saga tensnh IT acca tai inlet tate eta 
Final Test Under |Motor must operate dc. generator 30 
Load minutes at 40 per cent overload, without 


lundue temperature rise. 
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TVR LEE LaL airs 


Passenger comfort on many of the new 
high-speed trains rests on the depend- 
ability and efficiency of Leland motors 
and generators. Driving blowers and oil 
burners the year round, Leland equip- 
ment gives outstanding performance... 
mile after mile and year after year. 

Serving streamliners is only one of the 
many applications for which Leland 
motors are particularly suited. Rare in- 
deed is the application which cannot be 
profitably driven by a Leland of the cor- 
rect type and rating. 

Get a Leland of the characteristics re- 
quired. Give it the opportunity to prove 
itself. The Leland Electric Company, 
Dayton, Ohio. 





Over 200 Fully Equipped Service Stations 


| 
| 
! 
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(Continued from page 50) 


The rollers of roller bearings are usually of solid 
hardened steel but in one form each roller is fabricated 
from rolled steel strip which, after being wound to the 
proper shape and dimensions, is hardened and ground 
with extreme accuracy. Such a construction insures a 
thorough hardening and the avoidance of any such in- 
ternal strains as may exist in solid rollers. This type 
of bearing carries no thrust load and should be speci- 
fied with its characteristics in mind. 

Small-Roller Bearings. In addition to the stand- 
ard types described above, manufacturers have de- 
veloped a line of roller bearings in which the rollers are 
of small diameter as compared with those of the con- 
ventional types. Such rollers may be separated by re- 
tainers or they may pratically fill the roller space, thus 
forming a full type of bearing. The use of small 
rollers results in space economy so that a bearing of 
this type, even when supplied with both inner and 
outer race, may occupy little or no more space than 
the ordinary sleeve bearing. These bearings may be 
used with only an outer race, the rollers running di- 
rectly on the shaft. The employment of such bearings 
effects considerable economy in bearing cost, but im- 
poses upon the machine manufacturer the responsibility 
of providing a shaft of the hardness and finish suited 


PORCELAIN ENAMEL 


(Continued from page 64) 


by washing gives a stencil impregnated in the screen 
or lawn. The enamel to be used as a decorative medium 
is milled to extreme fineness and incorporated with 
some organic vehicle. The screen is placed over the 
area to be decorated and the enamel slip pressed through 
the open stencil with a rubber squeegee. The piece thus 
treated is subsequently fired. 

Stippling is another decorative method often used. 
This is carried out by adjusting the spray gun so that 
it delivers the enamel in large drops rather than in a 
fine spray. These drops are spattered on a previously 
enameled surface. Thus two or more colors may be 
incorporated in the same enamel coating. Resource- 
fulness and ingenuity will permit of the solution of 
most such unusual problems as may arise. 

Cleaning of porcelain enamel is comparatively sim- 
ple since it has a smooth, impervious surface. It is 
not necessary to use hard abrasives. In fact soap and 
warm water are sufficient in most cases. Soft scouring 
powders or a paste of baking soda and water may be 
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to the operation of the rollers. As there is direct con- 
tact between rollers and shaft, wearing of the shaft may 
occur. 

3earings of the small-roller type are suited to carry- 
ing radial loads only as they have no provision for 
thrust. Although sometimes made in sizes up to 6-inch 
shaft diameter, they are most generally employed for 
shaft sizes not exceeding 2 inches. They are largely 
used in automobile steering and transmission assemblies 
and for rocker arms where the service is of a reciprocat- 
ing nature. The use of bearings of this type offers pos- 
sibility of application in many of the smaller appliances 
and may be profitably considered by the designing engi- 
neer. Commercially, such bearings are classed as quill, 
junior and needle bearings.* 

Searing manufacturing companies whose practices 
are illustrated or described in this discussion include ; 
Sunting Brass & Bronze, Johnson Bronze, Randall 
Graphite Products, Hoover Ball & Bearing, New De- 
parture Division of General Motors, Fafnir Bearing, 
Norma-Hoffmann Bearings, Timken Roller Bearing, 
SKF Industries, Bearings Company of America, Ban- 
tam Ball Bearing, Hyatt Bearings Division of General 
Motors and Torrington. 


*For a more detailed discussion see, “Needle Bearings,” 
ELECTRICAL MANUFACTURING, January, 1935. 


used when necessary. If metal polishes are used for 
metal trims on porcelain enamel installations, such 
polishes, since they contain corrosive materials, should 
not come in contact with the enamels. 


NO PATCHWORK REPAIRS 


(Continued from page 68) 


Personnel, of course, plays a big part in the mainte- 
nance of these high standards. Five men are employed, 
all of whom share the management’s pride in fine work, 
taking a personal interest in each motor. The foreman 
has nine years of service behind him, and the two 
mechanics have been with the firm for five and seven 
years respectively. The two Apex “helpers” could 
qualify as mechanics in many another shop. Thus 
trained and experienced personnel is important. 

And what about prices? Frankly, Apex does charge 
more than other shops of similar size—about 20 per 
cent more, putting its prices in line with those usually 
charged by the “big” houses. But there is plenty of 
recommendation to back up the quality of the work if a 
new customer questions the price, and no difficulty 
is experienced from this standpoint. 
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NATURE 
MADE IT 
EFFICIENT 


MACALLEN 
MAKES IT 


The widespread use of mica is acknowledgment of its incomparable efficiency — its natural and 
persistent insulating powers in the face of destructive influences. Industrial preference for 
Macallen Mica testifies to the innumerable uses in which this product has been made ideally avail- 
able by technical skill and long manufacturing experience. There’s no need for crystal-gazing 


to know the future of any electrical equipment which is Macallen-Mica-protected. 


Along with this ability to process mica dependably into its many industrial forms — sheets of 
all thicknesses, rigid or flexible for cold bending: specially processed for molding, cut or formed 
to exact specifications — is the further advantage of full technical cooperation of our engineering 
department. Specify Macallen Mica for lasting efficiency of performance. Consult us on your 


special requirements. 


MICA PAPER, CLOTH, TAPE ® HEATER PLATE ® COMPRESSED SHEET ® COMPRESSED SHEET TUBING ® COM- 
PRESSED SHEET WASHERS ® COMMUTATOR INSULATION ® INSULATING JOINTS AND CANOPY INSULATORS ® 
RAILWAY SPECIALTIES ® DOMESTIC AND IMPORTED RAW MICA 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON, MASS. 


CHICAGO: 565 W. WASHINGTON BLVD CLEVELAND: 902 LEADER BLDG 
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MOTOR SPECIFICATIONS 





for designed-in power applications 


Engineers and designers of machinery, appliances and equipment will find on this and following pages 
a monthly maintained data guide, detailing mechanical and electrical characteristics of available power 


units offered by ELECTRICAL MANUFACTURING advertisers. 


SINGLE PHASE MOTORS 


2—Split-phase 


3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 


7—Series 


8—Repulsion 
9—Compensated repulsion 


10—Repulsion-start induction 
11—Repulsion induction 


POLYPHASE INDUCTION MOTORS 


12—Squirrel Cage 


a—Normal torque, normal starting 
current. 
torque, 


b—Normal 


current 


c—High 


torque, 


current. 


d—Hish slip. 


e—Low 


starting 


low 


starting current. 


low 


torque, 


Starting 


starting 


normal 





Alternating current motors are identified in the “Current” column, by the following key: 


f—Low starting torque, low start- 
ing current. 
13—Wound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-2920, etc.) only, unless also indicated in ‘Low Voltage” column. 


MOUNTING . . . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones as 
well, under ‘‘Vertical.” 
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Whether the job be moving mountains with a mighty 
shovel, or safeguarding a baby’s health by a sensitive tem- 
perature regulator .. . wherever electrical circuits call for 
positive unfailing control KON-NEC-TOR Mercury 
Switches are the first choice. They are wear-proof and 
trouble-free . . . easily adapted to the design requirements 
of electrical equipment, large or small. 

Write today for the new catalog, ““KON-NEC-TOR,”’ which 
illustrates each type and gives complete specifications and 
valuable engineering suggestions. General Electric Vapor 
Lamp Company, 887 Adams Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


FEBRUARY, 1938 


SWITCH THAT’S TRUSTED 
To Help Move Mountains! 


KON-NEC-TORS Keep 
World’s Largest Shovel 
On An Even Keel 


One of the world’s largest structures 
capable of overland movement on 
its own traveling “foundation,” this 
2,500,000-1b. Bucyrus-Erie stripper 
is kept level while moving over un- 
even footing by a unique electrical 
“sense of balance.” 

Four General Electric KON-NEC- 
TORS serve as nerve centers in the 
patented leveling system that con- 
trols hydraulic jacks, raising or low- 
ering the “legs” on the tractor units 


by an electrically-driven pump. 
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THE SIMPLE, MODERN 
SWITCHING DEVICE 
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MOTOR SPECIFICATIONS for designed-in power applications 





MOTOR 
MANUFACTURER 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘“‘Motors,”’ in 
Classified Index 
section of thisissue 


Signal Elec. Mfg. Co. 


Smith Corp. F. A. 





Speedway Mfg. Co. 


Utah Radio Products Co.| x 


Wagner Elec. Corp 


(Wool yarn for bearings) 


Westinghouse Elec. & 
Mfg. Co. 


CURRENT 


a1 
2) 
LOW VOLTAGE 


( 


Two-speed 
Reversing 


High-speed 


3 
e | 
oo 
o | 
~~) 
S 


Fractional 
Constant 


Roller 


| Miniature 
| x *% | Bronze-sleeve 





| (See Note) 


rd 


» | Universal 


BEARINGS, 
LUBRICATION 









| Ring 


Tapered, Special Arbor 


Pipe Ventilated 


xplosion-proof 
xtension or Double 


Fan-cooled 


Semi-enclosed 
Splash-proof 


Bracket 


Totally enclosed 


E 


E 


| Open or Skeleton 


Vertical (See Note) 
Cradle or Resilient 


“ 


(Continued from page 74) 


BUILT-IN 
FEATURES 





| Governor Control 


| Shaftless 
x * | Speed reducer 


| Clutch 


| Brake 
| Centrifugal Switch 


| Thermostat 
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Professional Hi 
fermed ‘‘ Mure 


ere’s a Typic 
National IL 





rofessional Hockey is Aptly 
Termed ‘“‘Murder on Skates.” 
ere’'s a Typical Scene from 
National League Game. 

(Acme Photo) 
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F Type KB 


Motor 


DUMORE GIVES YOU MORE FOR YOUR MONEY 


Building extra power hours into Dumore Little wonder the entire series of Dumore universal 
universal motors is an achievement born (AC-DC)motors—1/600 h.p.to 3/4h.p.... 0 to 60 
of relentless research and tested engineer- cycles... are favorites for hundreds of power jobs 
ing. Constant attention to every detail from sensitive instrument controls to heavy shop 
in design and construction contributes to Dumore’s tools. Why be satisfied with ordinary motors when 
“plus” performance. Watching Dumores built Dumores cost no more? Put your power problem 
you would see: (1) Every unit inspected five times uptothe Dumore engineers. They will fit the motor 
(2) Every armature dynamically balanced (3) Com- to the job, or recommend special parts to meet your 


mutator leads swaged by special Dumore process own special needs. Get more power hours for your 
(4) All commutators dressed concentric with bear- money; write today for latest catalog. 


ings (5) Every motor actually run-in to seat its SPECIFICATIONS TYPE KB MOTOR 
brushes (6) Armature windings sealed against cen- Series (Universal) 0-60 cycles; b.p. range, 1/5; full load speeds, 7000 r.p.m.; volts, 1153 


amperes, 2.7; watts input, 300; duty, continuous; temperature rise, 40° C; cooling, in- 


trifugal “breathing” (7) Forced ventilation built in. ternal fan; bearings, grease-sealed ball; housing cast aluminum; wt. 4 Ibs. 12 oz 


THE DUMORE COMPANY - DEPT.108-B: RACINE, WIS. 
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lnateliaaielile permanent magnets of nickel 
aluminum alloys are cast and ground to meet 

your requirements. Our extensive experience | 
and complete engineering and testing facilities 
assure you of correct design, highest magnetic 
efficiency, uniformity of product and depend- 
ability of service. 


Our engineers will be glad to cooperate with 
you on the solution of your problems without 
obligation. Full technical data and informa- 


tion upon request. 


CINAUDAGRAPH CORPORATION 


Magnet Alloy Division 
STAMFORD, CONNECTICUT 





National Electrical Manufacturers Association 


Nema News 


D. Hayes Murphy, President W. J. Donald, Managing Director 


ISCUSSION of the program for 1938 and the three 

special activities of the electric range, electric water 
heating and household refrigeration sections of Nema, 
to be tied in with the kitchen modernizing bureau 
operation, was the major activity of a meeting of the 
executive committee of the bureau recently held in 
Cleveland. G. E. Whitwell, Chairman, presided. Ralph 
H. Jones, president of Ralph H. Jones, Inc., the agency 
selected to handle the special activities, gave an out- 
line of the respective plans to promote the sale of 
electric ranges, water heaters and refrigerators, all of 
which will be keyed closely with the operation of the 
bureau. This outline received the general approval 
of the committee. 

Davis M. DeBard, chairman of the sales committee 
of the Edison Electric Institute, and Carl M. Snyder of 
the General Electric Company were added to the execu- 
tive committee, representing respectively the utility and 
manufacturer interests. Roger Bolin, of the Westing- 
house Co., was appointed chairman of the plan commit- 
tee to succeed S. C. Mitchell. J. A. Sterling of the 
Norge Division of the Borg-Warner Corporation was 
added to the committee. 


oo YVERING the calendar year of 1938, the third an- 
nual schedule of shows and exhibits is now avail- 
able from Nema headquarters. The schedule lists 493 
shows giving dates and locations whenever these have 
been fixed. Supplementary lists will be announced 
from time to time. Members desiring copies should 
address their requests to the shows and exhibits sub- 
committee at headquarters. 


CTIVE investigation of the factors controlling the 

dissipation of heat produced in electrical con- 
ductors has been conducted by the rubber covered build- 
ing wire section. Findings are to be used in calculating 
safe current carrying capacities for rubber covered 
wire. 


EPRESENTATIVES of Nema companies inter- 

ested in developing a cooperative program to ap- 
proach the industrial market, held a conference at Nema 
headquarters recently at which L. D. Mercer, acting 
chairman of the Nema industrial electrification com- 
mittee, presided. General agreement was that further 
consideration should be given to the possibilities of 
developing such a program and a recommendation to 
that effect was made. The Nema industrial electrifica- 
tion committee is to be expanded, and B. D. Christian, 
vice-president, Crocker-Wheeler Electric Mfg. Co., has 
accepted the chairmanship. The other members of the 
committee will be announced later. 
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WILLIAM BRAND & COMPANY 
268 Fourth Ave., N. Y. 217 N. Desplaines St., Chicago, Ill. 
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To the speed and 
economy of continuous 
feeding to automatic machines, 
American Bonded Metals in Coiled 
Strip bring all of the additional advantages 
of PRE-FINISHED metals. The elimination of all 
plating and polishing operations! UNIFORM finishes that 
mean an end to rejection trouble! Even greater speed 
and simplicity of production! Less labor — less equip- 
ment — lower costs! 


COMPLETELY FINISHED — WHEN YOU GET THEM 


Coiled Strip, with Sheets to match, is available in a bril- 
liant variety of bright and satin finishes and interesting 
patterns. Also available — Steel Base Round Edge Flat 
Wire — completely pre-finished — and Tint-Metal in 
four superb new colors. There are twenty American 
Bonded Metals in all — combinations of five finishes 
electro-bonded to five base metals — a selection to meet 
the requirements of any product or production method. 


OFF THE PRESS AND READY TO MAIL! 


“Pre-finished American Bonded Metals’— what they are — what 
they’re doing for others — what they’ll do for you. Handsomely 
illustrated, this new booklet contains hundreds of actual applica- 
tions and complete engineering data. A long time in preparation 
| but it’s the most complete work of its kind ever printed. Respon- 
sible manufacturers are invited to write on 

their business letterhead for a FREE copy. 


AMERICAN NICKELOID 
COMPANY 


Administration Office 


12 NORTH SECOND ST., PERU, ILLINOIS 


SALES OFFICES IN PRINCIPAL CITIES 
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YOU ARE ALWAYS 
CLOSE TO 








When you are on the busy streets of a great me- 
tropolis, in one of the huge buildings that scrape 
the sky, or on Main Street of a rural community— 
you are always near a product which contains some 
Thomas Cold Rolled Strip. 

An everincreasing number of companies have found 
the accuracy to specifications of Thomas specialized 
production helps their production problems . . . 
lowers costs, increases profits. Executive, sales, pro- 
duction, and engineering departments are all lo- 
cated at the mill. Complete information and per- 
sonal attention may be given to you and your 
problem by any department at a moment’s notice. 
Investigate Thomastrip for your product and con- 
sider their personalized and concentrated service. 


Coro Rotteo Strip Steer 


ELECTRO ZINC COATED 
ELECTRO COPPER COATED 
ELECTRO NICKEL COATED 
ELECTRO BRASS COATED 
BRIGHT FINISH UNCOATED 


Send for test samples. Spec- 
ify gauge, width, temper, and 
finish desired. 


THE THOMAS STEEL CO. Warren, 0. 


Specialized Producers of Cold Rolled Strip Steel 





What's Going On— 


CONFIDENCE IS NEEDED SAYS SWOPE 

Lack of confidence on the part of business and lack 
of faith in the future, part of which is undoubtedly 
due to the restrictive taxation on business and private 
enterprise, is seen by Gerard Swope as creating the 
main present disturbance to our economic order. In 
his preview of 1938 business conditions he added, 
“There seems a distinct hope that there will be a 
revision in the tax on undistributed earnings, which 
will tend to help the smaller business man particularly, 
and also a revision in the tax on capital gains, which 
now interferes with the natural economic flow. 

“If a satisfactory solution is reached and the country 
is placed on a basis of limiting its expenditures to its 
income, with the absence of retaliation or reprisal on 
the part of either business or government and, indeed, 
with a constructive effort and co-operation on the part 
of both,” stated Mr. Swope, “there is no reason why 
American business should not resume the function it 
has played so well in the past, through the mechaniza- 
tion of industry, of making possible the enjoyment of 
more goods for more people at less cost.” 


NEW SALES HEADS AT NORGE 


Announcement has been made of the formation of a 
special department at Norge division, Borg-Warner 
Corporation, to co-operate with utility companies and 
their distributing organizations for the development of 
the appliance business. George McIntyre, a vice presi- 
dent of the corporation, will head this department in 
all of its activities. 

R. E. Densmore, domestic refrigeration sales man- 
ager for the past ten years, has been appointed to the 
newly created position of general field sales manager, 
and his former duties have been taken over by Paul H. 
Puffer, who was district manager in the Chicago ter- 
ritory. 

George Boeddener, formerly of the Fox Furnace 
Company, has joined the Norge heating and condition- 
ing division as sales manager. 


MACHINE TOOL ORDERS GAIN 


Reaching a combined index of 142.7 in December, 

ne i. i 
against 127.7 in November, volume. of machine tool 
orders increased 11.7 per cent. Foreign orders, how- 
ever, represented 63 per cent of the total business, 
jumping to 89.2 from 64.4 in November. Domestic 
orders were at the lowest point since March, 1935, drop- 
ping to 53.5 in December, compared with 63.3 in the 
previous month. 

The average index for 1937 was 186.9, a gain of 
37.1 per cent over the 1936 average of 136.3. 
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been trying to piece together many 


makes of electric equipment for his 


machines. 


How much time he would 
save by having one manu- 
facturer, such as General 
Electric, furnish all the elec- 
tric equipment! No matter 
what types he might need— 
motors, control, transform- 
ers, cable, or instruments, 
General Electric could sup- 


ply and co-ordinate them. 


Then, when his machines were in the hands _ Be sure that you are making the most of these 
of his customers, Kelly could count on General time-saving advantages that Kelly might be en- 
Electric to stand back of the electrical end of 
them. No matter where they were located, he 
could be sure that G-E service would be close 


at hand, available the moment it was needed. Schenectady, N. Y. 


GENERAL 





OOR KELLY! Snowed under by 


a maze of electrical details. He’s 


G-E UNDIVIDED RESPONSIBILITY 


1. 
2. 
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4. 

























COULD GIVE KELLY 


More time for other things 


All types of electric equipment from one 
manufacturer 


Service shops for all electric equipment, 
convenient to his customers anywhere 


Complete co-ordination of all the elec- 
tric equipment for his machines 





joying. For you, too, can rely on our engineers to 
co-ordinate the electric equipment of your ma- 
chines and assume undivided responsibility for its 
meeting your specifications. General Electric, 
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FLAMENOL 


Abad 


COMES IN COLORS 


HAT other wire can 

you get in so many 
different clear bright 
colors! Even additional 
means can be furnished 
to identify circuits. The 
covering, Flamenol, can 
be ridged. 


And this is but one of 
many features peculiar 
to Flamenol. It won’t 
burn; it resists oil, acids, 
and alkalis; it has high 
dielectric and mechanical strength and 
thus serves both as insulation and finish. 


For these reasons, it has proved ideal for 
wiring machine tools and other high-grade 
equipment where its properties are the only 
ones that fully meet 

conditions. Bulletin 

GEA-2733 gives de- 

tails. For a copy ad- 

dress nearest G-E 

sales office or Gen- 

eral Electric, Dept. 

6—201,Schenectady, 

New York. 


GENERAL & ELECTRIC 


520-149 





WHAT'S GOING ON 


G. R. BENNETT NAMED GENERAL MANAGER 
Having had general supervision of the shop and en- 
gineering phases of the business at the Toledo Scale 
Company, Geoffrey R. Bennett, vice president, will ex- 
tend his responsibilities as general manager. 

Halvor O. Hem, chief engineer of the company, was 
awarded life membership in the American Society of 
Civil Engineers at a recent meeting in recognition of 
his completion of 25 years as a member of the society, 
and for his contributions to the engineering profession. 


APPLIANCE SALES SHOW NOVEMBER DROP 

Air Conditioning. Installed cost of equipment sold 
by members of the Air Conditioning Manufacturers 
Association totalled $2,337,521 in November 1937 as 
compared with $2,687,126 in November 1936, a de- 
crease of 13 per cent. Total for the 11 months was 
$79,428,530 compared to $49,942,301 in all 1936. 


Refrigerators. Domestic sales of household refriger- 
ators in November amounted to 83,463 units valued at 
$7,466,075 compared with 71,221 units valued at $5,- 
996,064 in the like 1936 month. National Electrical 
Manufacturers Association reported a total of 2,101,454 
domestic sales with a valuation of $179,698,354 in the 
first 11 months of 1937 while in the same period of 
1936 1,780,259 units were sold valued at $144,176,381. 


Oil Burners. Shipments of oil burners during No- 
vember totalled 10,446 compared with 16,347 in the 
corresponding month of 1936, a 36 per cent decrease. 
The Department of Commerce reported 184,841 units 
shipped from January-November 1937 against 185,577 
in the similar 1936 period. 


Washing Machines. Buying of household washers 
continues to increase in the upper price levels according 
to industry figures reported by J. R. Bohnen, secretary 
of the American Washing Machine Manufacturers As- 


MEETINGS AHEAD 


National Electrical Manufacturers Association. 
Midwinter meeting, February 7-11, New York, N. Y. 
W. J. Donald, 155 East 44 St., New York, N. Y. 

American Society of Tool Engineers. First annual 
convention, opens March 9, Detroit, Mich. A. F. Den- 
ham, 5928 Second Blvd., Detroit, Mich. 

Machine and Tool Progress Show. Sponsored by 
American Society of Tool Engineers. Opens March 9, 
Detroit, Mich. A. F. Denham, 5928 Second Blvd., De- 
troit, Mich. 

Western Metal Congress and Exposition. March 
21-25, Los Angeles, Calif. W.H. Eisenman, 7016 Euclid 
Ave., Cleveland, Ohio. 

Eighth Packaging Exposition. Sponsored by 
American Management Association. March 22-25, Chi- 
cago, Ill. Clapp & Poliak, Inc., 232 Madison Ave., New 
York, N. Y. 

American Society of Mechanical Engineers. 
Spring meeting, March 23-25, Los Angeles, Calif. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 
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OW Caterpillar 


Benefits by Co-operative Engineering 


_ big shipments of diesel-generator 
units regularly leave the plant of the Cater- 
pillar Tractor Co. Built to provide a depend- 
able, low-cost source of electric power, each 
unit is a typical example of the hundreds of 
instances in which G-E engineering service 


has benefited machinery manufacturers. 


Caterpillar Tractor Co. could see an industrial 
need for a compact diesel-generator set that 
could be built and installed as a unit. G-E 
application engineers went to work with 
“Caterpillar” designers. Together, they deter- 
mined the design of a General Electric gener- 


ator and exciter that would best meet the 


ET ACD ELECTRIC 


requirements of the diesels. A scheme of mount- 


ing and shaft design was selected that permitted 


the elimination of one bearing, making pos- 


sible a perfectly aligned, space-saving unit. 
Many sets were built and tested until they 
obtained a sturdy, co-ordinated set to meet 
the need. 


G-E engineering and testing facilities are avail- 
able to you, too, for assistance in tailoring 
electric equipment to your machines. You can 
get the advantages of a more modern design, 
greater manufacturing economy, and ready 
customer acceptance of your machine by taking 
your electrical problems to General Electric. 
General Electric, Schenectady, N. Y. 
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ELECTRIC HEAT 


MAKES BETTER PRODUCT 
—AND MORE SALES 








Insulation 
Tin Sheet 
Container Wall 


G-E Calrod Unit 





































MPROVED packaging made possible by 
electric heating units built into the packag- 
ing machine increased, by leaps and bounds, 
the sales of the E. W. Rose Company, 
land, manufacturer of Zemo ointment. 








Cleve- 















Zemo is solid at ordinary temperatures; when 
heated, it flows and ne: atly fills the containing 
tins. The ointment must be sterile; 
handled with electric heat, 
and pure. 


when 
it remains clean 


General Electric Calrod heating units, built 
into the walls of the batch container and ap- 
plied to the pipes that carry the ointment to 
the filler heads, maintain the proper tempera- 
ture. Being built in, they are neat; and being 
electric, they are easily controlled. 



















The old method of packaging consisted of a 
cold fill and had a tendency to smear the con- 
tainers and lids. The new method makes a clean 
fill and leaves the package unsoiled. Sales have 
increased as a result. 
















G-E heating units may prove an inexpensive 
and convenient means of apply ing heat to your 
machines. For information, write to the nearest 


G-E sales office or to Geneeat Electric Company, 
Schenectady, New York. 
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WHAT'S GOING ON 


sociation. However, November shipments dropped to 
approximately 75,400 from the October figure of 116,- 
001 and the November 1936 figure of 102,687. Ship- 
ments for the first 11 months of 1937 were estimated 
at 1,586,000 as compared with approximately 1,635,000 
units sold in the 1936 period. 


Ironers. Household ironer shipments for November 
totalled 9,548 against 11,697 in November 1936, and for 
the January-November period amounted to 169,678 
compared to 165,504 in the same months of 1936. 


Vacuum Cleaners. Household electric vacuum clean- 
er shipments by members of the Vacuum Cleaner Manu- 
facturers Association aggregated 118,780 in November 
against 139,843 in November 1936, a decrease of 15 
per cent. The 11 months’ total of 1,588,526 was greater 
by 77,573 than sales in all 19306. 


Mechanical Stokers. [Factory sales of mechanical 
stokers totalled 6,500 in November 1937 as compared 
with 9,011 in November 1936, a decrease of 27.8 per 
cent. Department of Commerce figures show total sales 
through November to have been 97,253 while in the 
corresponding 1936 period 80,258 units were sold, a 
gain of 21 per cent. 


G.E. TO OBSERVE SIXTIETH BIRTHDAY 
Incorporation of the Edison Electric Lighting Company 
on October 15, 1878, marked the beginning of the 
present General Electric Company, which is now pre- 
paring for its sixtieth birthday celebration. ‘In this 
period the designing and building of machinery to 
generate, distribute and utilize electricity have created 
a giant industry and multiplied the possibilities of 
every existing business,” declared Charles E. Wilson, 
in a radio talk in which he 
also paid tribute to the vision and courage of Thomas 
A. Edison, Charles P. Steinmetz, Frank Sprague and 
other electrical pioneers, and to their works which have 
added materially to the comfort of living. Definite 
plans for the observation of this anniversary have not 
yet been announced. 


executive vice president, 


WESTINGHOUSE ADVANCES McCARTY 
Associated with Westinghouse Electric & Manufactur- 
ing Company since 1903, R. A. McCarty has been 
appointed manager of the small motor division at the 
Lima plant, according to Vice President Ralph Kelly, 
to succeed R. F. Frenger, who has returned to the vice 
president’s staff in East Pittsburgh for other special 
duties. 





NEW PLANTS, EXPANSIONS 


Fairbanks, Morse & Company has acquired the five 
lower floors of the remodeled and newly named Fair- 
banks Morse Building at 600 S. Michigan Avenue, Chi- 
cago, after having been at 900 S. Wabash Avenue for 
30 years. 
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BIG JOBS on.. 


COMPRESSORS 

DAIRY EQUIPMENT 

DRY-CLEANING EQUIPMENT 

GREASE GUNS 

LIFTS AND HOISTS 

MACHINE TOOLS 

METALWORKING MACHINES 

PUMPS 

SHOE MACHINERY 

TEXTILE MACHINERY 

WOODWORKING 
MACHINERY 

COMMERCIAL-LAUNDRY 
EQUIPMENT 


yj HATEVER your requirements, the G-E line is so extensive that it 


includes a standard line of motors for your machines. And G-E motors will 
do the job. They are sturdy, and their construction embodies years of 
experience in building motors to help manufacturers in simplifying the 
design and assembly of their machines. Each has the correct character- 
istics for its application. Each is designed for the conditions under which 
it will operate—totally enclosed for dusty locations, dripproof or water- 
proof for wet places, explosion-proof for hazardous gas locations, and 
rubber-mounted for quiet operation. And you have a choice of speeds 
ranging from 3450-rpm, two-pole motors to 5.7-rpm gear-motors. For 
additional information, contact the nearest G-E sales office or write to 


General Electric, Schenectady, N. Y. 
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Extra Cate MAKES 
OHIO MOTORS Relicble 


@ To make sure the enameled stator wire fully 
meets Ohio’s exacting requirements, it is given 
the mercury bath test shown above, to prove its 
quality of insulation. In addition, three other 
tests are made—for ground at 500 volts A.C. with 
wire wound on a !4" mandrel; for shorts between 
layers of wire at 800 volts A.C. when wound on 
the same mandrel; and twisting the wire around 
its own diameter for cracks in insulation. Slot 
insulation is subjected to 3000 volts A.C. 


During the course of manufacture, every Ohio 
Motor is tested and checked more than 100 
times. These tests insure quiet running and 
reliable operation. 


Let Ohio Engineers cooperate with you 
in the solution of your motor problems. 


THE OHIO ELECTRIC 
MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, O. 









WHATS GOING ON 


Tropic-Aire, Inc., has transferred its plant from Min- 
neapolis to Chicago where a one and two story modern 
plant at Kilbourne Avenue and Augusta Blvd. will 
house its manufacturing activities. 


Westinghouse Electric & Manufacturing Com- 
pany has announced that its entire radio division will 
be moved from its present location in Chicopee Falls, 
Mass. to Baltimore where the company has purchased 
a manufacturing plant and will erect an adjoining office 
building. 

General Electric Company has opened its new build- 
ing in Los Angeles which will be headquarters for the 
district sales offices, the local offices of the appliance and 
merchandise department, the General Electric Contracts 
Corporation, and the office and warehouse of the Gen 
eral Electric Supply Corporation. 

A. C. Gilbert Company has awarded contract for 
construction of a two-story factory addition. Upon 
completion, 300 employees will be added to the payroll. 


American Rolling Mill Company will construct four 
new buildings in connection with the expansion of the 
cold reduction mill. 


Wilbur B. Driver Company has further expanded its 
plant facilities by putting into operation a new hot roll- 
ing mill for converting ingots into wire rods, making 
the plant a completely integrated mill. 


Handy & Harman has announced the formation of a 
metal powder products division which will engage in the 
development and manufacture of products which are 
fabricated from metallic powders. 

General Plate Company, division of Metals and Con 
trols Corporation, Attleboro, Mass., has purchased the 
thermostatic metal, electrical contact and contact ma 
terial business and goodwill of the Laminated Metals 
Corporation. 


International Business Machines Corporation lias 
moved to its new World Headquarters Building, a 20 
story structure, at Madison Avenue and 57 Street, New 
York. 

Cutler-Hammer, Inc. has announced the organization 
of Canadian Cutler-Hammer Ltd. in Toronto, a subsid- 
iary of the Amalgamated Electric Corporation Ltd. 
Motor and generator control products will be manu- 
factured here to supply the Canadian market. 


NEW FELLOWSHIP AT MELLON INSTITUTE 


establishment of an industrial fellowship for the study 
of problems in the field of dielectrics and electrical 
insulation by \estinghouse Electric & Manufacturing 
Company at Mellon Institute has been announced. 
Having as its general objective the development of 
improved insulating materials and processes for appli- 
cation to Westinghouse equipment, this project has 
been placed under the supervision of Dr. Robert N. 
Wenzel, of the Mellon Institute research staff who will 
co-ordinate institute activities. 
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PROTECT FINE FINISHES AGAINST SHIPPING DAMAGE 
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REG.U.S. PAT. OFF. & FOREIGN COUNTRIES 


“IT PAYS TO a THE ‘EYE-APPEAL’ OF ELECTRICAL APPLIANCES” says this KIMPAK salesman 
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1 Cash in on the ‘‘eve-appeal”” of your electrical m 
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“‘factory-fresh”’ 
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End unnecessary chipping and 
scraping. Let soft, resilient KIMPAK 
absorb the shocks in transit that 
could damage beautiful enamel and 


bright metal surfaces. Any finish 









To protect all types of electrical 
goods—from toasters and irons to 







Increase shipping room efficiency. 


KIMPAK is as easy to use as a piece 









refrigerators and radios—there’s a 
of string — you simply lay it on or 


tuck it around the article. There’s 












+s safe with KIMPAK, because it’s convenient size and form of 
free of dirt or grit — it will not KIMPAK. It comes in rolls, sheets 
no waste with 






j nm ¢ os 
and pads ina wide no muss, no fuss, 





scratch or mar your appliances. 







variety of widths KIMPAK. 


d thicknesses. 
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BUILD RANDALL 


TROUBLE-FREE BUSHINGS 
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diamond bored. 





Dept. 215, 609 W. Lake Street 
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@ When you build Randall 
Bushings into your motors, you 
build in added years of carefree 
service. For Randall Bushings 
have proved absolutely depend- 
able and trouble-free in oper- 
ation. The manufacturer who 
uses motors mounted with Rand- 
all Bushings can be assured that 
they will be free from bearing 


Randall Graphite Bronze Bush- 
ings have a low coefficient of 
not seize or 
score the shaft. The graphite, an 
exclusive Randall formula, will 
not crumble or soften, and 
neither oil nor water will cause 
it to recede below the surface. 


You can install Randall Bushings 
and forget them. With only a 
small amount of oil they will 
operate under the most severe | 
conditions with minimum wear. 


worry s Randall Bushings are furnished 
in any required size or style and 
can be reamed, broached or 


Whatever your bearing prob- 
lems, Randall is ready to supply 
the answer. Our engineers will 
be glad to assist you, without 
any obligation whatever. 





RANDALL GRAPHITE PRODUCTS CORP. 


Chicago, Ill, 


WHAT'S GOING ON 


DUMORE APPOINTS NEW SALES MANAGER 


Robert L. Hamilton, advertising and sales promotion 
manager of the Dumore Company, has been named 
sales manager succeeding Leland B. Augustine who 
will now take charge of development of sales in the 
Chicago territory. 


FIFTIETH ANNIVERSARY FOR DIEHL 

Manufacturers of electric motors, generators and fans 
for 50 years, the Diehl Manufacturing Company, elec- 
trical division of the Singer Manufacturing Company, 
observed the event by holding a general sales confer- 
ence at which plans were discussed for creating new 
business and a study was made of the improvements in 
design and construction of the company’s products. 


HONORING THE FOUNDER 





Presentation of a bound volume containing an_ illus- 
trated history of the Warren Telechron Company and 
the signatures of its 1200 employees was made to Henry 
E. Warren, president, by T. Durmer, his first employee 
and now chief inspector. The occasion marked the 
twenty-first anniversary of Warren’s association with 
the synchronous electric clock business and also the 
tenth year since the first separate Telechron factory was 
built. 


GENERAL ELECTRIC STAFF CHANGES 


Recent promotions within the ‘General Electric organi- 
zation include the following : 


Nathan R. Birge, assistant to the president since 1927, 
is now vice president with headquarters in Schenectady. 
John F. Cunningham has been named assistant to the 
vice president in charge of manufacturing, succeeding 
Myron F. Simmons who has retired. Mr. Cunningham 
was supervisor of production since 1931. 

Ralph J. Cordiner, formerly assistant manager of the 
appliance and merchandise department, became man- 
ager succeeding Charles E. Wilson. 
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STERLING be 


EACH A OF 
QUALITY 


In the world of silver, ‘‘Sterling’’ de- 
notes a quality unequalled in ageless 
service. By dint of actual performance, 
Gaylord Boxes, with their‘‘ Extra Margin 
of Safety,’’ have earned the same high 
regard in the shipping container world. 

Check with Gaylord... there’s a 


his ingenious inner packing 1s simple, yet pro- 


vides more than ample rigidity and protection. plant or sales office in your territory. 


GAYLORD CONTAINER CORPORATION 


General Offices: SAINT LOUIS 
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( literal translation ) 


NOTS 
TO HEAT 


Rockbestos 
Fire-walking Hindu fakirs may casually saunter At Aumestos 
through red-hot embers with such cool, snooty neostat 


nonchalance that you’d think they were at least mse 
second cousins to salamanders .. . but the thing -_ oe 
to remember is that they keep on the move 5 
because they don’t want to scorch their tootsies. ie 


Rockbestos has it all over these dusky ember } 
amblers when it comes to taking heat because 
it's used in various electrical equipment that : 
develops heat in operation, or is used where high ' 
temperatures prevail. Its asbestos insulation 
can take the heat intermittently or constantly t 
without harm ... but perhaps a few of the prod- 
ucts Rockbestos is used in will give you a better 
idea of what it has stacked up against: 


Electric Cranes Railway Locomotives 





Rheostats Electric Motors 
Radio Mining Machinery 
Mine Locomotives Switchboards 
Movie Projectors Floodlights 


Control Devices 
Appliances 


Electric Ranges 
Heating Devices 


Steamships Electric Tools 
Cash Registers Aircraft 
Lighting Fixtures Electric Furnaces 


Whether you make appliances or heavy elec- 
trical equipment you can checkmate heat-break- 
down' by wiring with Rockbestos. There are more 
than fifty standard constructions ... but if we 
can’t give you what you want in one of them 
we'll be glad to try to make up a special for you 
as we have for many other manufacturers. Rock- 
bestos Products Corporation, 724 Nicoll Street, 
New Haven, Conn. 


Also refer to Electrical World Buyer's 
Reference Number for 1938. 


OCKBESTOS 


r 


eC wire with permanent insulation 









WHATS GOING ON 





Stanley M. Ford has been appointed sales manager 
of the heating device section of the appliance and mer- 
chandise department. He was formerly special repre- 
sentative for heating devices at Bridgeport. 


A. G. Chaffer, for the last four years appliance sales 
manager in the Pittsburgh district, has been appointed 
sales manager of home laundry equipment with head- 
quarters at Bridgeport. 

A. E. Pierce, only recently appointed manager of de 
partment and furniture store sales of General Electric 
appliances, has withdrawn from these duties in order 
to become manager of the oil furnace sales division of 
the air conditioning department, with offices at Bloom- 
field. 


Karl A. Pauly, engineer of the industrial department, 
has retired after 39 years of service. Although relieved 
of his active duties, he has consented to act in a con- 
sulting capacity for General Electric and will, there- 
fore, maintain an office in the industrial department at 
Schenectady. 


Stuart M. Crocker, vice president of the International 
‘lectric Company since 1930, was made assistant to 


Charles E. Wilson. 

David W. Skinner becomes responsible for both en- 
gineering and manufacturing of the appliance section 
as managing engineer at the Bridgeport plant. 

H. Austin Cook heads the new miscellaneous con- 
struction materials sales section at Bridgeport, recently 
formed to provide for initial sales development of com- 
modities not classified according to existing sections. 


ENERGY OUTPUT DECLINES AGAIN 

Production of electricity for the week ending January 
15 was 2,115,134,000 kw.-hr. as compared with 2,264,- 
125,000 kw.-hr. in the corresponding week of 1937, a 
decrease of 6.6 per cent. Figures compiled by the 
Edison Electric Institute indicate a total output of 10,- 
540,237,000 kw.-hr. in the five weeks ending January 
15 whereas 11,130,232,000 kw.-hr. were produced in 
the comparable 1936-1937 period. 


PRESIDENT OF BOSCH RESIGNS 

Arthur T. Murray, president of the United American 
Bosch Corporation, resigned to become executive vice 
president of the Moore Drop Forging Company. How- 
ever, he will continue his affiliations with Bosch as di- 
rector and member of the executive committee. 


H. ROCKWELL HEADS BURKE MACHINE TOOL 
l‘ormerly vice president of the Burke Machine Tool 
Company, Harry Rockwell has been elected president 
following the death of Mrs. Floy A. Burke in Novem- 
ber. Mr. Rockwell has been associated with the com- 
pany for 29 years, having served 18 years as general 
manager before assuming the vice presidency. 


ELECTRICAL MANUFACTURING 







mn 
thy 
m- 


can 
\ ice 
W 


dli- 


ool 
lent 
em 
om 
eral 


ING 









Suspension Construction _ 






Convenience Ornamentation 






Featuring 


NU-BLAC 


A most economical porcelain for thou- 
sands of applications requiring high 
mechanical! and dielectric strength. Does 
not soii in assembly. Highly lustrous. 
Also glazed in brown and blue. 
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Makers also of e 


THERMOLAIN 






VITROLAIN : GOOD LIGHTING E P 
LAVOLAIN | PORCE OMPANY ff - oe 
WHITE TRENTON NEW JERSEY THE BEAD CHAIN MANUFACTURING CO. 
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when you use AMERICAN 
EMBLEM name plates 


The primary requisite of an advertisement is to attract attention. 
Your product is your advertisement. Embodied in it are months, 
probably years, of planning, designing and workmanship—the 
fulfillment of your dreams. How often these products are 
doomed to failure, due to some small seemingly insignificant 
part—sometimes even a poor, cheap-looking, name plate. 


American Emblem name plates insure sales because they reflect 
the character and quality of the product. They go far beyond 
merely attracting attention, by arousing ownership-desire. 
Which, after all, is the ultimate purpose of a good advertisement. 
Our design department is at your service. Let us create a name 
plate truly fitting to you and your product. 


AMERICAN EMBLEM (CO. 


BOX 116-R 


UTICA, NEW YORK 


Sales Offices 


NEW YORK, PHILADELPHIA, 
CHICAGO, DETROIT, DAYTON 
Representatives in All Major Cities 








Be 
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Gentlemen: 


; You mav send me your new booklet show- 
ing your facilities for working in metals. 
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IT’S TOPS... SAY 


GIRL OPERATORS 





It's so easy to use—with it's light though sturdy hand-piece 
and sensitive counter-balance action. No three o'clock 
let-down in shops equipped with Haskins. 


And with the Haskins Driver there is the satisfaction of 
completing a day's work and knowing that it will get the 
inspector's O.K. Screws and nuts are set uniformly to a 
degree of tightness determined by a special tension device. 
Stripping of threads and spoilage of parts, which so often 
occurs with other methods, is practically eliminated. 


TYPE CBF 
FLEXIBLE 
SHAFT 
DRIVE 


SEVEN 
OTHER 

MODELS 

AVAILABLE 


The Haskins Power 
Screw Driver is sen- 
sitive in operation. 
It is fast and 
thoroughly depend- 
able. Handles ma- 
chine screws up to 
and including size 
No. 10. Write for 
illustrated booklet 
describing the Has- 
kins Method of 
Applying Screws 
and Nuts. 





R. G. HASKINS COMPANY 
4657 W. FULTON ST., CHICAGO 









WHAT'S GOING ON 


COPELAND SOLD TO THOMPSON 

Purchase of the controlling interest in the Copeland 
Refrigeration Corporation from Dallas EF. Winslow was 
negotiated by four industry pioneers, who plan to en- 
large this refrigeration manufacturing concern. Harry 
KE. Thompson will become president and general man- 
ager of Copeland, Frank J. Gleason will be vice presi- 
dent in charge of sales, Charles L. Curtis vice president 
in charge of production, and Oskar H. Buschmann 
chief engineer. 


SHARP SUCCEEDS RANDOLPH 


Announcement of the appointment of John C. Sharp 
to succeed the late Charles P. Randolph as chief engi- 
neer of the Edison General Electric Appliance Com- 
pany has just been made by A. D. Byler, vice president 
and general manager. Mr. Sharp served in the Range 
Engineering Division of the company since 1925, first 
as assistant engineer and later as head of the division. 
Leo F. Berg has been placed in charge of this division 
following Mr. Sharp’s promotion, 


MARKED GAIN IN INSTALLMENT SALES 


Installment sales in the department and dry goods store 
field showed an increase of 11.96 per cent in 1937 over 
the previous year, and in comparison with other types 
of credit selling they have indicated a remarkable rate 
of growth in the past four years, according to J. Anton 
Hagios, manager of the credit management division of 
the National Retail Dry Goods Association. Amount- 
ing to 10 per cent of total store sales in the past year, 
Mr. Hagios declared that in the future installment sales 
may be expected to show smaller but steady increases 
until possibly a level of 20 to 25 per cent is reached. 


C. F. HOOD ELECTED PRESIDENT 

Formerly executive vice president of the American 
Steel and Wire Company, U. S. Steel Corporation 
subsidiary, Clifford F. Hood has been elected president 
to succeed C. F. Blackmer who has resigned after com- 
pleting nearly 40 years of service in the wire industry. 
Mr. Hood recently was elected a director and member 
of the executive committee of the U. S. Steel Corpora- 
tion of Delaware, the new management organization. 


UTAH RADIO MAKES NEW APPOINTMENTS 

QO. F. Jester, until recently vice president in charge of 
sales for the Motor Master Products Corporation, has 
joined Utah Radio Products Company as general sales 
manager. E. L. Barrett, associated with the engineer- 
ing division for nine years, is now vice president in 
charge of development and research engineering ; W. F. 
Dumke, supervisor of plant production for the past 
eight years, becomes vice president in charge of produc- 
tion and plant supervision; Austin W. Ellmore, long 
associated with Utah, has been named chief engineer. 


ELECTRICAL MANUFACTURING 


PATENTED 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y.. 35 E. Wacker Drive. Chicago. III 


THE KLOZURE OIL SEAL effectively 
resists oil and heat—keeps oil and grease in 
the bearing—and keeps dust and dirt out! 
Tough and durable; gives long, uniform 
performance. Special designs when re- 
quired—all sizes; write for catalog. 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada, Ltd., Montreal, Que. 


KLOZURE 


FEBRUARY, 1938 





WHATS GOING ON 


JAMES C. BENNETT DIES 

l‘ormerly a vice president of the Westinghouse Electric 
& Manufacturing Company, James C. Bennett died 
recently at the age of 69. He became associated with 
the company five months after its organization as as- 
sistant to the auditor, serving later as auditor and then 
controller. In 1927 he was made a vice president, which 
office he held until his retirement. He was for a num- 
ber of years a director of the Bryant Electric Company. 


HOME WATER SUPPLY ELECTRIFIED 

extensive activities of the Electric Water Systems 
Council have resulted in a steadily increasing number 
of electric water system installations throughout the 
country. Organized four years ago as a co-operative 
undertaking by Edison Electric Institute and a group 
of electric water system manufacturers, the Council 
each year has raised its goal as to the number of water 
systems to be sold. Whereas installations during 1933 
totaled 50,000, the number of homes equipped for the 
first time with electric water systems in 1937 was five 
Illustration above shows the Type GE, times as great. Plans are now being made to further 
1/45 to 1/30 H.P. 4-pole A.C. induc- expand the program of the council in order to achieve 
aaa cee oan ts objective, adopted a year ago, to place 1,300,000 
to 150 R.P.M. electric water systems in rural and suburban homes in 


the five years from 1937 to 1941 inclusive. 


If you plan to motorize an old 
product or develop a new one and 
you require a fractional horse-power ance? 
Universal or Shaded Pole motor, ' ‘ 
choose a SIGNAL motor. SIGNAL TheWire Stripper that 
is a specialist in the small motor “—- to 
field. The experience gained over a i cl 
period of 45 years of successful emands 
motor building is reflected in a high 
quality, dependable, priced-right 
product. 























SIGNAL motors range in size 
from 1/500 H.P. to 1/10 H.P.—Uni- 
versal and Induction Shaded Pole 
types. They are available plain or 
backgeared in a wide range of re- 
duced speeds, for short or long hour 


Selpiatenaaenrti WaaeyeanP Aa. As NEW Stripping Needs Arise— 
Send us your motor specifications this Stripper 1S ready for them! 


or tell us what you wish to motorize Not only are your present needs more than adequately taken care of, but the 
and we will help you determine the various types of knives and cutting agencies exclusively available with the 


proper motor for your product. 


SIGNAL ELECTRIC MFG. CO. S P E E D C R A F T 
Menominee, Michigan Insulated Wire STRIPPER 


enable it to amply take care of new stripping problems as they arise. Such 
flexibility alone can earn—the very first year—from 2 to 12 
times its cost. And all the time you enjoy a stripping service 
that for all around efficiency has no equal. Features galore— 
including a hinged cover, which almost alone pays the cost 
OFFICES IN PRINCIPAL CITIES AL of the equipment in the convenience it offers. 
TRI 3 
i deste @ Write today for literature—and send samples for recom- 
mendation. No obligation. 


THE WIRE STRIPPER CO. 
1727 EASTHAM AVE: E.CLEVELAND, OHIO. 


ELECTRICAL MANUFACTURING 





Forming Qualities! Makers of modern athletic protectors require perfect forming qualities 


in a material that is non-denting, light, smooth, rigid and super-strong. They find these 
properties and characteristics in National Vulcanized Fibre. It can be shaped, curved and 
drawn to give maximum protection. Shock-resisting and shock-absorbing, yet light enough 
for a ‘‘ten-second fullback’’ . . . Are you looking for short-cuts, betterments or economies 
in product or plant equipment? Our engineering department will be glad to work with you 
in selecting the grade of National Vulcanized Fibre best suited to your specific use. Write us. 


NATIONAL VULCANIZED FIBRE COMPANY 


National Vulcanized Fibre Phenolite, Laminated Bakelite 
WILMINGTON h DELAWARE 


Trace H warn 

















Whats N 


A complete listing of recent electrical pat- 











































ew in Electrical Patents 


Copies of patents mentioned may be service for the coverage of patent 
ents arranged, for ready reference accord- obtained by sending 15 cents for each subjects are invited to state their require- 
ing to'21. product groups. The alphabet- copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ical list on the last pages offers a guide to MANUFACTURING, 9232 Madison ING is able to offer a supplementary 
































those corporate patentees connected with Avenue, New York City. Additional and individualized coverage of this 
the preceding listing by product groups. numbers, over five, are ten cents a copy. nature at a cost depending upon the 
a : \ ; : : : 

Individuals, as patentees, are not included. Those readers seeking a more specialized service rendered. Address the Editor L 
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IMPROVE YOUR PRODUCT! 
Switch to “ESCO” Custom-Built Motors 
Here are 3 Examples. 


Built-in Speed Reducer. 
Large Variety of Speed 
Ratios and Mounting 
Arrangements Already 
Available. 


SEND US YOUR PROBLEM. WE CAN HELP YOU. 


EVECTRIC SPECIALTY €®. Frassoee, cone. 


<4 =_> 
Explosion-Proof High Speed, 
Torque Motor. High Frequency 
Also furnished Motor Driving 
Water-Proof and Centrifugal 
Submersible. Atomizer. 

















ELECTRICAL MANUFACTURING 
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Analyze 
your coil 
specification 


for winding on thenew DUO-MATIC... 


Capable of winding up to 28 coils at once, the Universal 
Duo-Matic promises greatly increased coil output. The 
double winding arbor and other facilities for rapid set-up SOMETIMES IT’S NOT SIMPLE 
and changeover, further increase production possibilities. 


T : : , to find that right way, because there 
wo separate rolls provide smoother inserts; coil accuracy 


are SO many wrong ways to apply elec- 


is insured. @ tric heat—wrong, that is from the 
Find out what the Duo-Metle con do fer ducti standpoint of maximum performance, 

your production . ~ accentanse.. seduce PVvIC 
chedle. "Send sample cll nd description of production CHROMALOX —sormuner acceptance, raluend ore 
requirements to P. O. Box 1605. Ask also f - ey ceed : Sa t 
nadie Bulletin. also for new Duo ELECTRIC way is not evident until a good deal of 


HEATING UNITS damage is done. It pays to determine 


UNIVERSAL : WINDING COMPANY are available in all ) | 


’ forms for industrial LET WIEGAND ENGINEERS 
“iL PROVIDENCE, R. |. and product heating SHOULDER YOUR PROBLEM. 


for liquids, solids, 









Se ——— — ——————————— air or gases. Alu They are experts. They are daily 
9 capacities up to 1000 +=answering questions as to the correct 
Simple, ‘lei t ie deg. F. type of unit to use, the proper capacity 


to adopt, the best method of applying 
the unit, and even suggesting modifica- 
tions of product design to cut manu- 
facturing costs in the use of electric 
heat. A pencil sketch or blue print of 
the product or part, a paragraph or so 
of description covering the conditions, 
are all these engineers need. There is 
no obligation involved. 


WE MAKE ELECTRIC HEATING 
EQUIPMENT ONLY and years of 


specialized, concentrated effort in this 
field, have brought their natural result 
not only in the quality and reputation 
of Chromalox units, but also in the 
practically invariable success attending 
Wiegand recommendations and co- 


. 76 6° 1a. 
SOLDERLESS LUG 
NOTE the triangular wedge formed by the tang and 
V-bottom collar, which forces the wire into a solid 
mesh. NO set-screw contact ... NO flattening or 
separating of wires ... NO limitation to one size 
wire ... NO shearing effect whatsoever ... NO 
special tools required to make connection . NC 
need for you to search any longer for the PE RFEC T 
solderless connector—WE HAVE IT! 


Send for samples and prices. Address Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


5629 Madison Rd. Cincinnati, O. 


























operation. 





Necmuta ELECTRIC HEATING UNITS 


may be just what your 
product needs. Write us. 





coupon 












Made to order in any metal regardless of quantity. EDWIN es WIEGAND COMPANY Saar Roche 
Copy of our new catalog available upon request. 7530 Thomas Boulevard, Pittsburgh, Pa. letterhead. 
JOHN HASSALL, INC. Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 

400 OAKLAND ST., BROOKLYN, N. Y. 


Name ee Position 
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No Wasted Silver 
No Wasted Costs... 










































































EASY TO SPOT WELD 
General Plate Laminated Button 
Contacts are furnished with projection backs 
that facilitate spot welding. Solder flush backs for 
spot soldering, and solid silver rivets also available 


EASY TO FABRICATE 
General Plate Laminated Silver overlay and inlay 
material comes in a wide variety of widths 
thicknesses and lengths. Strips are easily 
fabricated. These are furnished a¢ 
cording to your specifications 























When you buy General Plate Laminated Contacts 
you're not paying for expensive silver that is never 
used. These contacts use silver only where it is 
needed—on the surface. And the solid silver surface 
is permanently fused—not electroplated—to a spe- 
cial alloy base that not only cuts the cost of these 
contacts but gives them more strength, longer life, 
and greater heat dissipation. 

With a complete line of these laminated contacts 
available, it is possible to build General Plate econ- 
omy into practically any product. You can have 





contact buttons—all sizes—with projection or solder 
flush backs; silver overlay and inlay sheet material 
in a complete range of thicknesses, widths, lengths 
and designs; screw type contacts, rivets, and special 
alloy contacts. 


Furthermore, General Plate offers you a complete 
engineering service that is constantly developing 
new contact designs for manufacturers of electrical 
products. Let us quote on your requirements. Write. 


Truflex THERMOSTATIC BIMETAL 


General Plate Company also manufactures TRUFLEX Ther- 
mostatic Bimetal in 24 types to meet the requirements of the 
temperature ranges of the many applications for which ther- 
mostatic bimetals are used. DQ 


Made by the most advanced methods — 
scientifically checked ~-TRUFLEX Ther- 
mostatic Bimetal is manufactured to ex- \ 
ceedingly close tolerances. Furnished in \ 
sheets, strips, or fabricated parts ready 
for installation in your device. 








Let us work with you on your tempera- 
ture control problems and quote on your 
requirements. 


GENERAL PLATE CO., ATTLEBORO, MASS. 
Division of Metals and Controls Corporation 


Metals and Controls Corporation Divisions and Subsidiaries 
manufacture the following products: Spencer Thermostatic 
Controls, Klixon Disc Thermostats, laminated and solid 
precious metals electrical contacts, solid and rolled plated 
precious metals in all forms, Truflex Thermostatic Bimetals. 


General Plate 
Laminated Contacts 


= 


LATEST ELECTRICAL PATENTS 


E-77 (2,103,790) Control. 

E-78 (2,103,793) Facsimile 
Transmission, 

I-79 (2,103,803) Feeler for 
Drop Box Looms. 

E-80 (2,103,805) Control for 
Motors. 

E-81 (2,103,818) Regulating 
system, 

E-82 (2,103,903) Valve Convert- 


ing Systen 

E-83 (2,103,904) 
lemperature Control. 

E-84 (2,103,950) Converting Sys 
tem for Reversible AC.-DC. Cor 
version, 

E-85 (2,103,996) 


Humidity and 


Constant-Cur 
rent Magnetic Bridge. 

E-86 (2,103,997) Control Circuit 

E-87 (Reissue 20,568) AC. Mo 
tor System. 

E-88 (Reissue 20,569) Control 

E-89 (Reissue 20,570) 
Machine 

E-90 (Reissue 20,579) Hand 
Operated, Electric Controlled, Tap 
ping Device. 

E-91 (Reissue 0,604) Sub 
mersible Pump and Motor Unit 


Cooking 


(F) Testing, Measuring and In- 
struments 


F-1 (2,101,076) Time Indicator 
for Sounding Apparatus. 

F-2 (2,101,203) Measuring In 
strument. 

F-3 (2,101,257) For Measuring 
Liquid or Fluent Materials 

F-4 (2,101,296) Measuring In 
strument. 

F-5 (2,101,384) For Automatic 
ally Weighing Predetermined Quan 
tities of Discrete Materials. 

F-6 (2,101,408) Seismic Survey 
ing Method. 

F-7 (2,101,452) Recording Scale 

F-8 (2,101,561) \utomatic 
Weighing and Packaging Machine 

F-9 (2,101,741) Color Analyzing 
Apparatus. 

F-10 (2,101,780) Electromagnetic 
Testing of Materials. 

F-11 (2,102,030) Measuring Sys 


F-12 (2,102,185) For 
esting of Internal 


Analytical 
Combustion 


Engines. 
F-13 (2,102,371) Impulse Rate 
Meter 


F-14 (2,102,409) 
strument 


Measuring I: 


F-15 (2,102,450) Magnetic An 
ilvsis 

F-16 (2,102,451) Magnetic An 
alysis 

F-17 (2,102,452) Detection of 
Flaws in Magnetizable Bodies 

F-18 (2,102,646) For Testing 
Eggs. 


F-19 (2,102,708) Signal Testing 

F-20 (2,102,719) Signal Distor 
tion Indicating and Measuring De 
vice 

F-21 (2,102,955) 
Measuring Installation. 

F-22 (2,103,179) Testing Device 

F-23 (2,103,224) For Testing 
Maenetizable Workpieces 

F-24 (2,103,256) For 
Staybolts 

F-25 (2,103,262) Flowmeter 

F-26 (2,103,618) Coupled Weigh 
ing. 

F-27 (2,103,636) Measuring 
Method and Apparatus. 

F-28 (2,103,741) Flowmeter 


Temperature 


Testing 


(G) Electronics, Tubes 


G-1 (2,101,068) For Controlling 
Flow of Current 

G-2 (2,101,135) 
Control Container. 

G-3 (2,101,462) Grid 

G-4 (2,101,610) Discharge Tube 

G-5 (2,101,669) Device for De 
flection of Electron Beams. 

G-6 (2,102,045) Electron Dis 
charge Tube. 

G-7 (2,102,421) 
Oscillograph. 

G-8 (2,102,760) 
Tube. 

G-9 (2,103,022) 


charge Tube. 


Temperature 


Cathode Ray 
Photoelectric 


Gaseous Dis 





G-10 (2,103,031) Gaseous Dis 


charge Device. 

G-11 (2,103,033) Electron Emis 
sive Electrode 

G-12 (2,103,159) Discharge De 
vice 

(i-13 (2,103,267) Alloy for 


Vacuum Tube Elements 

G-14 = (2,103,303) Device for 
Producing Electron Rays of High 
Energy. 


G-15 (2,103,312) Cathode Ray 


Device. 

G-16 (2,103,439) Gas- Filled 
Pr ube 

G-17 (2,103,450) Tube Testing 
Device. 


G-18 (2,103,498) Photocell 

G-19 (2,103,507) Direction I 
dicator. 

G-20 (2,103,623) Electron Dis 
charge Device for Electronically 
Bombarding Materials. 

G-21 (2,103,645) Braun Tube 

G-22 (2,103,652) Intensity Con 
trol System for Cathode’ Kay 
Beams. 

G-23 (2,103,928) Mixing Device 

G-24 (Reissue 20,602) Vacuun 


(H) Radio, Television, Wireless 


H-1 (2,101,033) Antenna Belt 
H-2 (2,101,247) Amplifier 
Coupling Circuits. 


H-3 (2,101,440) Short Wave 
Radio Transmitting. 
H-4 (2,101,529) Radio Trans 


mission and Reception. 

H-5 (2,101,549) Silencing Cir 
cuits for Radio Receivers. 

H-6 (2,101,668) Radio Communi 
cation System. 

H-7 = (2,101,670) 
quency Amplifier. 

H-8 (2,101,674) Antenna 

H-9 (2,101,703) Phase Modula 
tion Receiver 

H-10 (2,101,715) 
cuit Arrangement. 

H-11 (2,101,785) For Signaling 
with Ultrashort Waves. 


Radio Fre 


Selective Ci 


H-12 (2,101,891) Tuning Meter 

H-13 (2,101,976) Television. 

H-14 (2,102,070) Remote Cor 
trol. 


H-15 (2,102,139) Television 

H-16 (2,102,165) Radio Circuits 

H-17 (2,102,168) Radio Receiv 
ing Set. 

H-18 (2,102,256) Television. 

H-19 (2,102,401) Superhetero 
dyne Receiver 


H-20 (2,102,410) Antenna Sys 


tem 

H-21 (2,102,672) Remote Con 
trolled Sound Producing Appara 
tus 

H-22 (2,103,035) Switching and 


Supporting Device. 
23 (2,103,079) 

ing System. 

H-24 (2,103,135) Radio Receiver 

H-25 (2,103,333) Projecting and 
Magnifying Tuning Indicia. 

H-26 (2,103,334) For Dimming 
Radio Lights. 

H-27 (2,103,357) 
Wave System. 

H-28 (2,103,358) Method ot 
Eliminating Reradiation. 

H-29 (2,103,420) For Producing 
Television Pictures. 

H-30 (2,103,430) Protective Sys 
tem. 

H-31 (2,103,481) Signaling Sys 
tem. 

H-32 (2,103,517) Drive Mechan 
ism. 

H-33 (2,103,518) Drive Mechan 
ism. 

H-34 (2,103,646) Receiving 
Aerial’ for Ultrashort Waves. 

H-35 (2,103,766) Synchronized 
Sound and Picture Control. 

H-36 (2,103,853) Multi-Range 
Tunable Oscillator. 

H-37 (2,103,856) Dial. 

H-38 (2,103,865) Superhetero- 
dyne Automatic Gain Control. 

H-39 (2,103,878) Selective Radio 
Receiving. 

H-40 (Des. 107,341) Escutcheon 
Plate for Radio Receivers. 

H-41 (Des. 107,434) Radio Cab 
inet. 

H-42 (Des. 107,653) Escutcheon 
Plate for Radio Receivers. 


Wave Signal 


Ultrashort 
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Because of its distinct practicability and 
versatile adaptability, this ‘“bone-tough”’ 
fibre is used extensively by electrical 
manufacturers today. For more than 
twenty years, the roster of users of 
Brandywine Fibre has increased by 
‘leaps and bounds’, so much in fact that 
our present clientele reads like an 


industrial Who's Whol! 







































Brandywine is the ideal _ insulation, 
whatever your particular problem. On 
receipt of a sketch or blueprint of your 
requirements, we will send samples and 
quotations, promptly; no obligation. 


Write today. 


BRANDYWINE FIBRE PRODUCTS CO. 
1402 Walnut Street, Wilmington, Del. 


SAU ASAAL ANAL ARRRR 


When a uniform, high- 

quality resistance wire 
ee) is needed, you can take 
sr these points when you look for it from these spools. 


dependable source of spring parts: 






A Aad B. DRIVER pees 


formerly GILBY WIRE COMPANY (OX 5 
NEWARK, NEW JERSEY wT 





f Controlled quality from steel to finished part is 
“ Barnes’ answer to the day’s demand for production and 
still more production. A modern steel mill owned and 
operated by Barnes is capable of producing stock for almost 
any requirement, every day, Large amounts are always on 
Jeand for quick conversion into the kind of spring you need. 


he Wallace Barnes Company . BRISTOL, CONNECTICUT 


DIVISION OF ASSOCIATED SFRING CORPORATION 


PRINGMAKERS FOR MORE THAN THREE QUARTERS OF A CENTURY) 





Pioneer Molders 
to the 


Electrical 
Kehoe, 





















ouick fl\ service 
LAIte)s 


Covering complete line of COLD MOLDED 
| high heat resisting insulation 


PHENOLICS 
CELLULOSE ACETATE 



















UREAS 


American Insulator 
Corpotation 


New Freedom, Pa. 












































DIVISION 


stampings, wire forms. 





for purchasing agents, draftsmen and design engineers. 


Get acquainted with a good source of 


SPRINGS 


SEND FOR 
Balad 


Rena 


BOOKLET 


my TihT= mata CS 


/ 


and Design’ 


Brief and to the point — written for quick assimilation — contains 
valuable tables and formulas for various types of springs, small 


Well illustrated—information in a nutshell 


Send 


for your free copy on your firm letterhead. 


RAYMOND SPRINGS 


RAYMOND MFG. CO. 
270 SO. CENTER ST., CORRY, PA. 


oni 


ASSOCIATED 


SPRING CORPORATION 
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H-43 (Des. 107,654) Combined 
Escutcheon Plate and Crystal for 
Dial for Radio Receiver 


H-44 (Des. 107,655) Escutcheon 
Plate for Lever Tuning Device for 
Radio Receiver 


(1) Motive Power, Magnets 


(2.101.116) 


Motor 


I-2 (2,101,166) Electromagnetic 
Apparatus 

1-3 (2,101,515) Geared Motor 

1-4 (2,101,665) Synchronous Mo 


Magnetic Clutch 
Self Starting 


I-5 (2,101,671) 
1-6 (2,103,165) 


Svnehronous Inductor Motor. 

I-7 (2,103,356) Motor 

I-8 (2,103,589) Motor Speed 
Regulat 


(J) Lighting, Lamps, Fixtures 


1-1 (2,101,199) T.uminair 

] 2,101,277) Miniature Lamp. 

| 2,101,289) Hluminating De 
vice 

J-4 (2,101,499) Lighting Fixture 

J-5 (2,101,578) Candelabra 

J- 2,101,638) Ventilating Sys 
em \rc Lamps 

J-7 101,662) Socket for Tubu 
lar Lamps 

J-8 (2,101,¢ ) (Sealing-Off Ao 
paratus 

}-9 101.68 Light Vixtire 

}-10 (2.101.789) Control of Ar« 
Lamps 

| (2,101,971) Tlluminating De 

ce 

T-12 (2.102.189) Gaseous Cor 
luction Device 

T-13 (2,102,190) Discharge Aj 

atus 

J-14 (2,102,191 Gaseous Cor 
luct Device 

1-15 (2,102,192) Effecting Gase 

s Mixtures 

1-16 (2.102.224) Lamp 

1-17 (2,102,422) Support for 
Lamps. 

1-18 (2.102.462) Hanger 

1-19 (2,102,816) Lighting Fix 
ire 

}-2¢ (2,102,922) Metal Fitting 


or Glass Globes 
1-21 (2,102,928) Tlluminating De 


1-22 (2.103.027) 
charge Lamp Device 
1-23 (2,103,028) Conduction De 


(,aseous 


1-24 (2,103,029) Gaseous Dis 
charge Lan 

1-25 (2,103,030) Gaseous Dis 
charge Device 

T-26 (2.103.032) Gaseous Dis 
charge Lamp Device. 

}-27 (2,103,034) Gaseous and 
Vapor Discharge Device 

T-28 (2.103.038) Gaseous Arc 
Discharge Lamn Device. 

) (2,103,039) Gaseous Dis 

charge Device 

J-30) =(2,103.041) Gaseous Dis 
charge Lamp Device 

J-31 (2,103,043) Gaseous Dis 
charge Device 

1-32 (2.103.046) Gaseous Dis 
charge Lam» Device 

1-33 (2,103,047) Gaseous Dis 
harve Device 

J-34 (2.103.048) Gaseous Dis 
charge Lamp Device. 

J-35 (2.103.052) Gaseous Dis- 
charge Lamp Device. 

1-36 =6(2,103,053) Gaseous Dis 
charge Device. 

1-37 (2.103059) For Operating 
Discharge Devices 

J-38 (2,103,068) Gaseous Dis 


charge Device. 


1-39 (2.103.073) Gaseous Dis 
charge Lamp Device 

1-40 (2,103,078) Gaseous Dis 
charge Lamp 

J +] (2.103.081) Gaseous Dis 
charge Lamp Device 

1-42 (2.103.085) Lamp 

J-4: (2.103.093) Gaseous Dis 
charge Lamp Device 

1-44 (2.103.226) Gaseous Dis 
charge Lamp Device 

T-45 (2.103.227) Gaseous Dis 
charge Lan Device 
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Incandescent 
Device. 
Lamp Shade 


J 46 (2,103,278) 
Lamp and Flasher 
1-47 = (2,103,322) 


Adapter. 

J-48 (2,103,938) Incandescent 
Lamps having Coiled-Coil Fila 
ments. 

J-49 (Des. 107,343) Lamp 

J-50 (Des. 107,358) Combined 
Bicycle Guard and Lamp. 

J-51 (Des. 107,449) Lantern, 

J-52 (Des. 107,519) Lamp. 

J-53 (Des. 107,554) Baffle Ele 
nent for Lighting Fixtures 

J-54 (Des. 107,555) Baffle Fle 
ment for Lighting Fixtures. 

J-55 (Des. 107,578) Flashlight 
Casing 

1-56 (Des 107,666) Lighting 
Fixture 


(K) Heating, Refrigeration 


K-1 (2,101,095) Process of 
Making Heaters. 

K-2 (2,101,098) Heating 
and Resultant Product. 

K-3 (2,101,110) Heating Unit. 


l nis 


K-4 (2,101,261) Refrigerant Sys 
tem. 

K-5 (2,101,675) Furnace. 

K-6 (2,101,691) Water Heater 

K-7. (2,101,705) Marking Ma 
chine. 

K-8 (2,101,881) Refrigeration 
Ay paratus 

K-9 (2,101,912) Pyroelectri 
Pool : 

K-10 (2,102,015) Refrigerating 
Apparatus 

K-11 (2,102,090) Refrigerant 


Condenser Cooler. 


K-12 (2,102,301) Making Heater 

Elements. ; 
K-13 (2,102,302 Resistor [le 
ent 


Refrigeratiot 


K-14 (2,102,354) 
3 Refrigeratiot 


K-15 (2,102,390) 
Machine. 
K-16 (2,102,582) 


nace and Operation 


Induction Fut 


K-17. (2,102,740) Refrigerating 
Apparatus. 

K-18 (2,102,783) Constant Ter 
erature Apparatus 

K-19 (2,102,840) Closing a1 
Sealing of Collapsible Tubes 

K-20 (2,103,469) For Baking 
Dough Products. 

K-21 (2,103,513) For Cooking 
Foods 


K-22 (2,103,945) Bag Sealer. 


(L) Household and Portable 


Appliances 


L-1 ( Automatic 


Toaster. 


L-2 (2,101,123) 


2,101,062) 


Blowet 


L.-3 (2,101,222) Vacuum Cleaner 
\ppliance. 
L-4 (2,101,390) Blower for 


Vacuum Cleaners. 

L-5 (2,101,445) Automatic Con 
stant Heat Soldering Iron. 

L-6 (2,101,504) Toasting Appa 
ratus 

1-7 (2,101,575) Vacuum Cleaner. 


L-&8 (2,101,603) Humidifier. 
L-9 (2,101,702) Cabinet for Me- 
chanical Refrigerators and \p- 


purtenances, 
L-10 (2,101,739) Lawn Mower. 
L-11 (2,101,913) Pyrographic 
Pencil 
L-12 (2,101,922) 
paratus., 
L.-13 
paratus and Juice 


Spraying Ap- 


(2,101,989) Mixing \p 
Extractor. 


L-14 (2,102,032) Soldering Iron. 

L-15 (2,102,097) Cooking Ap- 
paratus, 

L-16 (2,102,221) Vacuum 
Cleaner. 

L-17. (2,102,342) Cooking and 


Heating Apparatus 


L-18 (2.102.353) Vacuum 
Cleaner 
L-19 (2.102.384) Illuminated 


Measuring Device 


L-20 (2,102,391) Refrigeration 
Machine 

L-21 (2,102,871) Rotary Laun- 
dry Iron. 

L-22 (2,102,879) Sandwich 
Toaster with Interchangeable 
Grids. 





IG 





PILOT MATORS 


Satisfactorily, solving your 
fractional power problems! — 











$1-101 Skeleton 
E1-101 Encased Motor Motor 
@ Designed primarily to satisfy the need of electrical manu- 
facturers for low cost application, these shaded type induc- 
tion motors are being used in hundreds of machines and 
appliances. Absolutely quiet in operation, they are guar- 
anteed for long durable service whatever the method of 
application. High standards of materials and workmanship 
assure dependable performance. You will find this entire 
line fully covered in bulletin No. 37. Send for it today. 


F. A. SMITH CORP. 


Rochester, New York 









ALSO MAKERS OF ARCTIC AIRE FANS, EXHAUST FANS, PILOT BLOWERS, ETC. 


cA 
“Modern 
Line 
for 4 wR ee 


“Modern 
Need: VARNISHES 


Progress and development in the electrical 
industry present an ever-changing problem 
to the manufacturer of insulating varnish. 
Today, many requirements cannot be met by 
an ordinary insulating varnish. 

DOLPH'S SYNTHITE (Reg. U. S. Pat. 
Off.) Insulating Varnishes have been espec- 
ially developed to meet the needs of modern 
industry. Investigate the many advantages 
they offer. Complete information will be 
mailed on request. 


JOHN C. DOLPH CO. 


Insulation Specialists 


168 Emmett Street Newark, N. J. 
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SPACE, TIME, MONEY 
WITH THIS NEW G-M RELAY 


@> 


Here is another G-M relay you can de- 
pend on for lifetime performance. It saves 
space because it is so small; and saves 
time because it is easy to install. To see 
how economical it is, send the coupon! 





DA Model: Actual size 
25% x 1546x 13% in. high 


TYPE D RELAY 


e@ The new G-M electromagnetic Type D 
relay is furnished for either a. c. or d.c. 
With a-c coils it can be used up to 120 
volts and with d-c coils up to 60 volts 
without series resistors. Contact capacity 
is 10 amps a. c. and 2 amps d.c. On a-c 
models (shown above) an automatic wip- 
ing action serves to keep the contacts 
clean. On d-c models, the wiping action 
is provided if specified. 


You should investigate this new Type 
D relay for use on new equipment or for 
replacement or rebuilding. If you have a 
specific relay problem which you think 
Type D may solve, send us full details for 
free engineering advice on its adaptabil- 
ity to your equipment. If you want com- 
plete information about the various models 
of Type D, send the coupon. For prices, 
estimate the quantity needed over a period 
of six months and insert in the coupon. 


G-M_ LABORATORIES [NC. 


G-M LABORATORIES, INC. 
DEPT. G, 1731 BELMONT 
CHICAGO, U.S. A. 


SEND: Information and Prices on Type D Relay 










Quantity needed ... 
Name 
Company....... 
TNO sion sien es 
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MODERN — STREAMLINED 


FLATIRONS 


(and other high heat appliances) 


CAN BE GREATLY IMPROVED WITH 
THIS MODERN MICA INSULATION 


Y-26 


HIGH HEAT MICA PLATE 


From Toasters to Tea Kettles, Ranges to Roasters, in the 
high heat appliance field you will find dozens of na- 
tionally known products insulated with this New, Im- 
proved Y-26 Mica Plate. 


Its proved efficiency and economy over other types of insulation 
or small pieces of mica riveted together has been a revelation to 
those who now use it exclusively. 


Mechanically, Electrically, Thermally and in Moisture Resistance, 
Improved Y-26 satisfies every requirement for heater element insula- 
tion. Maximum current leakages under the most rigid test conditions 
are far below all safety specification requirements (0.2 milli-amperes) 
at highest operating temperatures. 


Y-26 is non-inflammable, odorless, smokeless and shatterproof: may 
be used at operating temperatures up to 1250° F (India) and 1500° F. 
(Amber) and repeatedly heated and cooled without physical or 
chemical change. 


If you are not using Y-26, its efficiency and availability in large 
sheets in any thickness plus its proved economy should be sufficient 
reasons for you to investigate its possibilities at once. 











? 
NEW ENGLAND MICA COMPANY 4 
INCORPORATED j 
WALTHAM, MASSACHUSETTS I) 
To appliance manufacturers we will ¢ 
gladly send complete information on 
Y-26 with samples, up to 31x34 inches, 
' 


any thickness, for test purposes, on 
receipt of specifications. 


I 3 (2,102,8 Mlatiron 

] 4 (2,103,054) suction 
( eanetr 

L (2,103,099) Suction 
Cinaaes 

L-26 (2,103,101) Suction 
Cleaner 


L-27 (2,103,444) Abrading, Pol 


ishing, and Buffing Device 

L-28 (2,103,479) Household Car 
honator 

1-29 (2,103,560) Cooking Uten 
sli 

L-30 (2,103,563) Machine for 
Slitting and Broiline Meat. 

L-31 (2,103,653) Portable Foun 
tain 

1.-32 (2,103,682) Refrigeration 
Apparatus 

L-33 2,103,683) Refrigeration 


hecnraiie s 

34 (2,103,758) Ground Con 
nection for Appliances. 

L-35 (2,103,797) Conduit for 
Washing Machines 


L.-36 (2,103,922) Mixing Device 

L-37 (2,103,966) Washing Ma 
chine 

L-38 (Des. 107,331) Range 


L-39 (Des. 107,344) 
ing Device. 
L-40 (Des. 107,396) 


Humidity- 


Combire | 


Radio Receiving Set and Bed 
Lamp 
L-41 (Des. 107,401) Clock Case 
L-42 (Des. 107,405) Clock Case 
L-43 (Des. 107,406) Clock Case 
L-44 (Des 107.450) Bread 
Toaster 
L-45 (Des. 107.451) Sandwich 
Toaster 
L-46 (Des. 107,452) Toaster 


L-47 (Des. 107,453) Stove. 
1-48 (Des. 107,454) Waffle 
Mold 


L-49 (Des. 107,458) Clock Cas 
ng. 

L-50 (Des. 107,522) Fan. 

L-51 (Des. 107,552) Toaster 

L-52 (Des. 107,646) Combination 


Lamp, Shade and Radio. 

53 (Des. 107,647) Combine 
Twin Bed Radio and Lamp 

L-54 (Des. 107,670) Air Cond 
tioning Unit 


(M) Business Machines 
M-1 (2,101,435) Record Con 


trolled Printing Mechanism. 
M-2 (2,101,437) System of Oper 


ation of Typewriters. 

M-3 (2,101,455) Group Selector 
for Sorting Machines. 

M-4 (2,101,456) Selector for 


Sorting Machines 


(N) Automotive Equipment 


N-1 (2,101,336) Cigar-Lighter 

N-2 (2,101,407) Alarm Device 
for Motor Vehicles 

N-3 (2,101,489) For 
on Operative 
Lights. 

N-4 (2,101,554) Internal Com 
bustion Engine and Injecting De 
vice 


Indicating 
Condition of Vehicle 


5 (2,101,601) Cigar Lighter. 
(2,101,602) Cigar Lighter. 
(2,101,606) Engine Starte1 
(2,101,758) Electromagnetk 


 AAAZ 
Na 


3 00 


Ga 


s Tank Lock. 

N-9 (2,101,931) Engine Starter 
Control. 

N-10 (2,101,955) Indicator. 

N-11 2, 102,002) Overload Re 
lease Device 

N-12 (2,102,029) Lamp. 

N-13 (2,102,288) Signaling fort 
Vehicles 

N-14 2,102,418) Automotive 
Air Circulator, 

N-15 (2,102,514) Auxiliary Oil- 
ing Device. 

N-16 (2,102,598) Controlling 


Appar: fone 
N-17 2,102,764) Illuminating 
(2,102,909) 
bustion Engine. 
N-19 (2,102,967) 
Spot Lamp. 
N-20 (2,102,975) Visible Signal 
N-21 (2,103,146) Windshield 


Internal Com- 


Concealable 


N-22 2,103,208) Nonglare 
He: ‘alight. 
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N-23 (2,103,336) Portable Light 
N-24 (2,103,348) Ignition Timer 


Controlling Device. 

N-25 (2,103,375) Automatic 
Starting. 

N-26 (2,103,495) Automatic 


Starting Mechanism for 
Combustion Engines. 
N-27 (2,103,759) Spark Plug 
N-28 (Design 107,334) Direc 
tional Signal Lamp for Vehicles 
N-29 (Design 107,345) Automo- 
bile Direction Signal. 


Internal 


N-30 (Design 107,350) Direc 
tional Signal Lamp. 
N-31 (Design 107,420) Automo 


bile Radio Antenna. 

N-32 (Design 107,459) Combined 
Automobile Steering Wheel and 
Horn Control Device 

N-33 (Design 107,465) 
Case Flusher. 

N-34 (Design 107,562) 
bile Hood Antenna. 

N-35 (Design 107,678) 
Lamp Unit. 

N-36 (Design 107,706) 
bile Headlight Lens. 

N-37 (Design 107,707) 
bile Headlight Lens. 


Gear 

Automo 
Signal 

\utomo 


\utomo 


(O) Railway 


O-1 (2,101,184) Railway Car Re 
tarder. 


O-2 (2,101,186) Light Signal 


O-3 (2,101,204) Railway Traffic 
Control 
O-4 (2,102,181) Wheel Cooling 


\pparatus. 

0-5 (2,102,225) Temperature 
Control System for Railway Cars 
O-6 (2,102,387) Power System 
O-7 (2,102,445) Railway Signal 
my. 

O-8 (2,102,791) 
Flat Wheels. 

O-9 (2,102,944) Lighting Equip 
ment for Passenger Vehicles. 
0-10 (2,102,988) Railway Traffic 
Control. 

-11 (2,103,016) 
naling. 

-12 (2,103,061) 
for Trains. 

O-13 (2,103,156) Drive of Air 
Screw Propelled Cars. 

O-14 (2,103,251) Light Signal 

O-15 (2,103,323) Brake System 
for High Speed Trains. 

0-16 (2,103,354) Magnetic 
trake Shoe. 

O-17 (2,103,416) Railroad Cross 
ing Signal. 

O-18 (2,103,706) Speed Res on 
sive Apparatus. 

0-19 (2,103,707) Speed Respon 
sive Apparatus. 

O-20 (2,103,842) Vehicle Wash- 
ing Machine. 

O-21 (2,103,851) Rail Flaw De 
tector Mechanism. 

O-22 (2.103.868) Rail Flaw De- 
tector Mechanism 


For Preventing 


Railway Sig 


Brake System 


(P) Signaling, Signs, Advertising 


P-1 (2,101,040) Alarm 
for Detention Windows. 

P-2 (2,101,049) Protective Sig 
naling Device. 

P-3 (2,101,058) 

P-4 (2,101,059) 
atus. 

P-5 (2,101,139) Visible Detector 
of Invisible Radiation. 

P-6 (2,101,209) Signal. 

P-7 (2,101,385) Air Horn. 

P-8 (2,101,697) Traffic Signal 

P-9 (2,102,243) Animated Sign. 

P-10 (2,102,457) Gas Detecting 
Apparatus. 

P-11 (2,102,474) Animated [u- 
minous Display Device. 

P-12 (2,102,550) Revolving Sign. 

P-13 (2,102,798) Advertising 
Device. 

P-14 (2,102,982) 
Rotatable Display 

P-15 (2,103,123) 

P-16 (2,103,300) 

P-17 (2,103,363) 


System 


Alarm System. 
Alarm Appar- 


Tlluminated 
Stand. 
Annunciator. 
Animated Sign. 
Indicator for 


Multiple Lock Sets. 

P-18 (2,103,738) Illuminated 
Sign. 

P-19 (2,103,747) Flow Controlled 
Switch. 


ELECTRICAL MANUFACTURING 
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oF TOMORROW. TODA? 


@ Nothing contributes more to the satisfactory per- 
formance of motor-driven machines than up-to-date, 
powerful, efficient and durable motors. In the design 
of K-C motors, performance has been given first 
place but appearance has not been overlooked. K-C 
motors are exceptionally attractive in appearance. 
Well aware of today’s problems, and tomorrow’s 
needs, master craftsman ‘individually-build’ K-C 
motors, specializing in only the fractional horse- 
power sizes. K-C motors include single-phase, three- 
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sy 


Gear 


ed . 
Pea phase, and capacitor-start heavy duty power motors; 
om 2 , “ 4 d 
. — also single and two speed fan motors. They can be 
i ¢ 
gna Senna 


furnished in bronze and ballbearings, 1/6,1/4, 1/3 
and 1/2 H.P., 1740 R.P.M.; 1/6, 1/4, 1/3,3/4 and 
1 H.P., 3450 R.P.M.; 1/6 and 1/4 H.P., 1140 
R.P.M.; also 1/3 and 1/2 H.P. bench grinders. 


KINGSTON-CONLEY ELECTRIC CO. 


Specialists in Fractional H. P. Motors! 


North Plainfield New Jersey 
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Sig | 
. | Z i U O 
| | AW with FRONT ILLUMINATION 
nal QUALITY COMMUTATORS | AE 
Standard Stock Sizes or aiid by - 
en Built to Specifications. LiLo Ri LET 
cals Materials—Of the high- | 
est quality, closely | — 
s70on gauged and inspected. a , on 
Accuracy—In design 
spon and assemblage assures @ Perfect Distribu- 
smooth running and tion of Light 
nae high speed. @ Does Not Affect 
Construction—Scientific Operation of in- 
y De —rugged—assures even strument 
wear and long service. 
es @ Bulb Can Be Re- 
Send for Catalog Attachment without 
Opening Seale n- 
ie , | HOMER COMMUTATOR CORP. ton 
: 4750 Hough Ave., Cleveland, O. @ Heat of Lamp Kept 
Out of Instrument 
ystem - a and Permits Use of 
J Metal Dial 
e @ Low Cost 
=. SIMPLIFY ASSEMBLIES © Rear umination /| 
7 Supplied, re- 
>” 
tector AND REDUCE COSTS! ferred on 2” 7 | 
By using .. J | 
sa ® SILVER LAMINATED CONTACTS so | 
Sign, @ SILVER INLAID STRIP - - | 
ecting > 
@ SILVER FACED CONTACTS : fl : : 3 
1 Lu- : ; Model 426 with Front Illumination. Shield fits on / $ | 
- For direct welding front of case and is entirely external. a | 
—— with or without projections J $s | 
—— Triplett manufactures a complete line of elec- / 3. .~ | 
inated trical measuring instruments embracing Js $ e se | 
ic aren ae er ae naan round, square, rectangular; (molded and / oe) ee 
‘Sign eS 8 SPECIAL ALLOYS = - For High Conductivity metal cases) and twin meters for radio, 7 oe ° 7 
ils electrical and general industrial fad $$ * 
Sate LS | 
inated CALLITE PRODUCTS DIVISION applications. / OVP: s - 
EISLER ELECTRIC CORPORATION IF YOU HAVE AN ELECTRICAL J ot ws SS os 
en 547 - 39th STREET Ce metemcmgm 8 6 'NSTRUMENT PROBLEM " ® 
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YEARS OF 
SERVICE 







ATTENTION! 

Why not design these 
trouble-free factors 
into your product? 


Not only do NOLU Oilless Wood Impregnated Bear- 
ings cost less but they outlast metal bearings in service. 
NOLU engineers have facts that may help you to im- 
prove your product and add years to its life of depend- 
able operation. NOLU Bearings show less friction, 
reduce stoppages and never require lubrication. 























































If the design of your product 
calls for bearings of unusual 
character we have the facil- 
ities for supplying your wants 
most economically. 








nN 
MINIMUM UP —KEEP SN 


Reg. U. S. PAT. OFF. 


NOLU OILLESS BEARINGS COMPANY 


12. E. Johnson St., Germantewn, Philadelphia, Pa. 
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DIFFICULT TO MAKE? 


H unter 


For SPRINGS orf 


ALL SIZES, TYPES, MATERIALS 









Specializing in design and making of un- 
usual springs, HUNTER has every facility of 
experience and equipment to handle ALL 
phases of your work, promptly and effi- 
ciently. Even to complete Assembly Service. 
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HUNTER PRESSED STEEL COMPANY 
we we ee ee 


LATEST ELECTRICAL PATENTS 





(Q) Recording, Reproduction 
Q-1 (2,101,205) Workman's 
Time Recorder. 
Q-2 (2,101,890) 
Q-3 (2,101,932) 
trol 
QO-4 (2,101,940) 


Projector. 


Exposure Con- 


Oscillograph 


O 5 (2,102,194) Sound Record- 
Ing 

0-6 (2,102,316) Phonograph Re- 
cording Control 

Q-7 (2,102,423) Phonograph. 


O-8 (2,102,531) 
trol for Automatic 
chines. 

QO-9 (2,102,695) Recording an 
Reproducing of Impulses 

Q-10 (2,102,771) Workman’s 
Time Recorder. 

Q-11 (2,102,776) 


Automatic Con 


Talking Ma 


} 


Sound Record 


' ing. 


Q-12 (2,102,777) Photophono- 
graphic Apparatus. 
O 13 (2,102,778) Photophono 


graphic Apparatus 


(R) Processing, Plating, Welding 

R-1 (2,101,108) Weld Efficiency 
Indicator. 

R-2 (2,101,168) 
Apparatus. 

R-3 (2,101,178) For 
Sheets 

R-4 (2,101,591) 
trotype Plates 

R-5 (2,102,162) 


Precipitation 
Plating 
Producing Elec 


Producing 


Etched Surfaced Shells and Cas 
ings 
R (2,102,249) Anode. 


6 
R-7 (2,102,308) Automatic Plat- 
Conveyor. 
2-8 (2,102,761) Welding Gener- 
R-9 (2,102,812) For Making 
Welding Rods 
R-10 (2,102,813) Welding Rod 
R-11 (2,102,891) Material for 
Arc Welding 
12 (2,103,006) Protective 
Shield for Welders. 
R-13 (2,103,288) For 
ltr 
R-14 (2,103,716) Rail Treatment 
R-15 (2,103,727) Welding. 


Killing 


e 


(S) Health and Hygiene 
Shockproof X 


S-1 (2,101,143) 
Ray Unit 

8-2 (2,101,502) 
\pparatus. 

S-3 (2,102,023) 


Hair 


Drying 


Surgical Lamp 


S-4 (2,102,146) X-Ray Appar 
atus. 

S-5 (2,102,270) Electrosurgical 
Device. 

S-6 (2,102,274) Microscope tor 


Pathological Research. 

S-7. (2,102,529) Hair Clipper. 
S-8 (2,102,594) Clipper 

S-9 (2,102,790) Therapeutic Ap 


paratus. 

S-10 (2,103,013) Portable Sut 
gical Lamp. 

S-11 (2,103,021) Chiropractic 


Demonstrating Device 
S-12 (2,103,335) X-Rav Tube. 


S-13 (2,103,371) Therapeutic 
Device 
S-14 (2,103,440) Electrothera 


peutic Apparatus. 
S-15 (2,103,676) 
Crimping Device 


Curling and 


S-16 (2,103,693) Radiographic 
Couch. 

S-17 (2,103,891) Permanent 
Waving Device. 

S-18 (2.103.956) Massage Ma 
chine. 

S-19 (Design 107,430) X-Ray 


Apparatus. 


(T) Toys, Amusement Devices 


r-1 (2,101,201) Game Appar 
atus 

T-2 (2,101,302) Amusement 
Game 

T-3 (2,101,354) Game Appar 
atus 

T-4 (2,102,166) Velocity Meas 


uring Device. 
r-5 (2,103,744) 
Game Playing. 


Machine for 


T-6 (2,103,870) Game 


atus, 


Appar- 


(U) Switches, Fuses, Wiring 
evices 

U-1 (2,101,092) Liqui Contact 
Switch. 

U-2 (2,101,093) Barrier for 
Mercury Switches. 

U-3 (2,101,101) Liquid Contact 
Circuit Closet 

U-4 (2,101,114) Fluid Flow 
Switch. 

U-5 (2,101,115) Switch of Fluid 


Flow Type. 

U-6 (2,101,288) Contactor Con 
struction. 

U-7 (2,101,345) Connector Plug 


U-8 (2,101,430) Control Device. 

U-9 (2,101,539) Switch 

U-10 (2,101,713) Connector ot 
Terminal 

U-11 (2,102,204) Fuse Protec 
tive Circuit. 

U-12 (2,102,206) Renewable 
Fuse. 

U-13 (2,102,253) Fuse Switcl 

U-14 (2,102,326) Cirewit 
Breaker. 

U-15 (2,102,383) Connecting 
Device. 

U-16 (2,102,465) Lamp Socket 

U-17. (2,102,625) Interlocking 
Receptacle, Connector, and Cap 

U-18 (2,102,768) Liquid Break 
Circuit Breaker 

U-19 (2,102,881) Frictional Wire 
Connector. 

U-20 (2,102,882) Fuse Link. 

U-21 (2,102,896) Connector 

U-22 (2,103,071) Connector 

U-23 (2,103,121) Circuit Inter 
rupter. 

U-24 (2,103,181) Snap Action 


Mechanism for Operating Switches 
U-25 (2,103,287) Double Circuit 
Rotary Switch. 
U-26 (2,103,548) Connector 


U-27 (2.103.717) Plug Fuse 


U-28 (2,103,792) Controt? 
Switch. 

U-29 (2.103.986) Switch 

U-30 (Design 107,379) Connect 
ing Cap. 

U-31 (Design 107,441) Insulated 
Switch Handle 

U-32 (Design 197.642) Switch 
Plate 

U-33 (Re-issue 20,585 Socket 
and Casing 

U-34 (Re-issue 20,608) Contact 
Device. 


(V) Musical Instruments 


V-1 (2,103,169) For Producing 
Sounds of a Musical Character. 


(W) Telephony 


W-1 (2,101,224) 
tem. 

W-2 (2,101,246) Transmission 
Control in Signaling Systems. 

W-3 (2,101,254) Testing Circuit 

W-4 (2,101,258) Telephone 

W-5 (2,101,271) Substation Tele 
phone. 

W-6 (2,101,419) 
Impulses. 

W-7 (2,101,438) 
Coupling Circuit. 


Privacy Sys 


Recording of 


Neutralized 


W-8 (2,101,525) Linear Ampli 
fier Circuit. 

W-9 (2,101,688) Tone Control 
Device 

W-10 (2,101,918) Mounting for 
Light Sensitive Devices. 


W-11 (2,102,137) Telephone 

W-12 (2,102,144) Binaural Pro 
gram. 

W-13 (2,102,155) Telephone. 

W-14 (2,102,435) Receiving Ap 
paratus for Communication. 
W-15 (2,102,472) Multichannet 
Carrier Transmission. 
W-16 (2,102,668) 
Loudspeaker. 

W-17 (2,102,736) Acoustical De 
vice. 

W-18 (2,102,753) 
Impulses, 

W-19 (2,102,769) 
serving System. 


Piezoelectric 


Recording of 


Service Ob- 


ELECTRICAL MANUFACTURING 











































































SMALL MOTORS? 
No. 90. — No. 90 L. 
Viring 
ontact | T 
1o 
ntact 
Flow L | 
Fluid 
C¢ 
" PHAN 
For Auto Heaters, Food Mixers, Sirens, CE U 
oe Burglar Alarms, Grinders, Blowers, ete. 
vitch Two Frame lengths cover power from 1/100 to | 
1/20 B.h.p. and speeds from 2000 to 10,000 r.p.m. 
ae Voltages from 6 to 110, both in A. C. and D. C. 
socket . r . . . s 
ocking The shaft is 4” Tool Steel. Outside dia. is 286" 
Cay ‘ é 
Becak Mounting from Die Cast End. 
Wire 
re We welcome the opportunity of 
quoting on Special Requirements. 
Int - 
\ction KENDRICK & DAVIS CO., Inc. ! : Continental-Diamond 
yitcne . . . - 
Cir Lebanon, N. H. Products are distinctive from 
ordinary insulating products 
se. because they are backed by a 
name that stands for economy 
“ as well as quality. Developed 
. to cover a wide range of prop- 
. ; erties and costs, C-D insulat- 
rere ing materials are available in 
socket sheets, rods and tubes of 
nt standard sizes, or in fabri- 
cated parts to precise and ex- 
acting specifications. Our 
” customers know that the Con- 
ee tinental-Diamond trade-mark 
guarantees absolute depend- 
ability at all times. One of 
: BIAS TAPES these products will undoubt- 
a edly help you solve your in- 
mission with plenty of sulation problem, improve 
Pireuit 4 aaa performance, and effect cuts 
n Tel STRETCH! in manufacturing costs. Why 
— alee is not let us show you the C-D 
” oe bias tapes fit snugly around somes into way to greater profits? Cata- 
ralized s pkey pas wana renga emcee a lave oe logs on all Continental-Die- 
Ampli ceptional flexibi ~~ (stretch), anc the tensile strength mond Products will be sent 
teas to stand the pull. These qualities are due to an Acme- romptly on request 
developed process of applying pure vegetable oil varn- P a. o 
pin aes ishes of Acme formula to highest grade cotton fabric. 
~ Available in bias or straight tapes and rolls up to 36” 
. wide—yellow or black. Samples if desired. 
me 
ng Ap 
aa A Vv ° CONTINENTAL-DIAMOND 
a cme Vire FIBRE COMPANY 
cal Di PRODUCTS iris DELAWARE 
Etolt ti dali tome Gallet moh | 
ling f 





DIAMOND STATE FIBRE CO. OF CANADA 
Toronte Montreal 


The Acme Wire Co., New Haven, Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS—CAPACITORS 


FEBRUARY, 1938 







































































“LET ‘ER GO! 


All along the line—through the maze of the 
powerhouse, on through the smallest elec- 


' trical appliance in the home-WILMINGTON 


—,, 


VULCANIZED FIBRE is the finest protection 
against dangerous current, a perfect insu- 


lating material with a thousand uses. 








Cc 


there’s a use for WILMINGTON VULCANIZED 
And it prob- 
ably will save you money; WILMINGTON 


FIBRE in your product, too. 


FIBRE is easier and cheaper to fabricate. 


Investigate! Send us a sketch or 


blueprint... and without obligation 


we'll tell you just what can be done. 


TRH Bete PATER MnCl pS 


(MANUFACTURERS OF GENUINE VULCANIZED FIBRE 
WILMINGTON, DELAWARE 





W -21 (2,102,779) Thermionic 
Amplifier 

W-21 (2,102,903) Loud-Speak 
ing and Amplified Microphone 
lelephone Exchange 

W-22 (2,102,953) Automatic 
lelephone 


W-23 (2,103,301) Telephone 
W-24 (2,103,341) Modulation 
Metering Device. 


W-25 (2,103,361) Signal Trans- 
lating. 
W -26 (2,103,441) Measured 


Service Telephone. 
W-27 2,103,468) Wave Trans 


lating 

W-28 (2,103,439) Amplifier Cit 
cuit 

W-29 ( ?.103,490) Wave Trans 
lating Circuits 

W-30 (2,103,501) Terminal Box 
Device 


Corporate 
A 


\djustable Scafford & Form Co., 
N-16 

\dlake Co., D-9, J-56. 

\ir Reduction Co., R-11 

Air-Way Electric Appliance Corp., 
L-7, L-16 

\ktiengesellschaft Brown Boveri & 
Cie, E-49 

Aktiengesellschaft, C. Lorenz, 
E-48 

Allgemeine 
schaft, E-31 

Allis-Chalmers Mfg. Co., E-16 

American Gasaccumulator Ca., 
1-29 

American Tel. & Tel. Co., E-29, 
K-44, F-19, G-16, H-13, H-30, 
P-6, W-1 

\naconda Wire & Cable Co.. B-2. 

Apex Electrical Mfg. Co., L-34. 
\ssociated Electric Labs., Inc., 
F-55, E-56, W-23. 

\uburn Automobile Co., N-32. 

\uto Flagger Corp., O-17 

Automatic Instrument Co., Q-2. 

Auto Radiator Mfg. Co., N-14 


Elektricitatz Gesell 


B 


Bahnson Co., L-8 

Bally Mfg. Co., F-2 

Battery Patents Corp., J-50 

Bayley Co., William, P-1, P-2. 

Bell Telephone Labs., Inc., C-5, 
E-3, E-4, E-6, E-25, E-41, E-42, 
E-63, F-20, G-8, H-6, H-31, W-2, 
W-3, W-4, W-11, W-13, W-19, 
W-27, W-28, W-29, W-30, W-31. 

Belmont Radio Corp., H-40, H-42, 
H-43, H-44 

Birtley Co.. E-7. 

Brenkert Light Projection Co., 
1-6 

Bridgeport Metal Goods Mfg. Co., 

Brown Instrument Co., E-88 

Bryce, Ltd., N-7. 
Studd Mfg Co.. 

Bulldog Electric 
D-17, D-25 

Business Corners, Inc., of Del., 
F-2 


Byron Jackson Co., E-21. 


Edward G., PR-1. 
Products Co., 


k 


Callender’s Cable & 
Co., B-7 

Casco Products Coro., N-1, N-21 

Chicago Electric Mfe Co.. L Ze. 
L-44, L-45, L-46, L-47. L-48 

Chicago Flexible Shaft Co., L-51. 

Chile Exploration Co., F-21. 

Chronmaster Electric Corp., L-13 

Climax Radio & Television Co., 
L-40 

Clipshave, Inc., S-7. 

Columbus Metal Products, Inc., 
N-35 

Compagnie Generale De Tele 
graphie Sans Fil, E-14. 

Compagnie pour la Fabrication des 
Compteurs et Material d’Usines 
a Gaz, D-13 

Conover Co., L-35 


Construction 


LATEST ELECTRICAL PATENTS 


ELECTRICAL MANUFACTURING 





W-31) (2,103,506) Wave Trans 
lating 
W-32 (2,103,621) Device Em 


ploying Eiectronic Tubes. 

W-33 (2,103,847) Signal 

W-34 (2,103,857) Signal 

W-35 (2,103,869) Signaling Cir 
cult 

W-36 (Design 107,538) Tele 
phone Casing. 


X) Aviation 


X-1 (2,101,436) 
naling. 

X-2 (2,102,527) Ais 
Reducer. 

X-3 (2,102,587) Solar Navigator. 

X-4 (2,102,904) Radio Receiving 
System for Aeroplanes. 

X-5 (2,103,248) Binaural Flying 


Directive Sig- 


Resistance 


Patentees 


Continental Motors Corp., N-4 

Crompton & Knowles Loom Works, 
-79, 

Crosley Radio Corp., L-9. 


7 


Cutler-Hammer, Inc., E-27. 


D 


Delta-Star Electric Co., B-6 
Detroit Edison Co., E-54 
Detroit Lubricator Co., 

Dominion Electric 


P-19 


1-14. 
Protection Co., 


E 


Eclipse Machine Co., N-25, N-2¢ 


Edison, Inc., Thomas A., D-20, 
Q-7. 

Electrical Research Labs., Inc., 
H-37. 

Electricooker, Inc., E-89. 

Electric Storage Battery Co., C-3. 

Electric Trading Corp., U-8. 

Electro Mfg. Co., J-49. 

Elektrotechnische Fabrik Schmidt 


x Co, Ard. 


fF 


‘airmount Glass Works, K-5. 

‘alk Corp., I-3. 

‘arbenindustrie Aktiengesellschaft, 
F-23, Q-3. 

Farnsworth Television, Inc., G-3. 

Federal Electric Co., J-12, J-13, 
J-14, J-15. 

Fisher Flouring Mills Co., E-28. 

Fitzgerald Mfg. Co., L-23 

Forestek Plating & Mfg. Co., L-15 


G 


General Electric Co., A-8, 
D-34, E-30, E-40, E-53, 2 
E-85, E-86, E-87, F-14, G-5, G-7, 
G-11, G-12, G-23, H-7, H-8, 
H-20, H-32, H-33, I-4, I-5, I 


\7. 38... \02. Fee. og4.. 3-25, 
; 7. j28, ¥. 


J-26, _ J-27, J-29, J-30 
31, J-32, J-33, J-34, J-35, J-36 
38, J-39, J-40, J-41, J-42, J-43 


, 
45, 3-48, K-15, 1-20, 


36, 0-6, U-1, U-2, U-3, U-18, 
U-30. 

General Electric X-Ray Corp., 
$-12. 


General Electric Vapor Lamp Co., 
D-24, G-10, J-37, U-4, U-5 

General Motors Corp., K-10, K-14, 
N-9. 

General Railway Signal Co., O-14. 

General Time Instrument Corp., 
L-49. 

Globe American Corp., E-83. 


H 


Hanson-Van Winkle-Munning Co 
A-11. 

Hazeltine Corp., E-52, G-9, H-23. 

Hercules Powder re E-61. 

Hexcel Radiator Co., L-54. 

Hillfox Mfg. Corp., S-8. 

Hi-Voltage Equipment Co., U-11. 


’ 






dt 


aft, 


—D pop or awNay 


Special shapes 
made to meet your 
specifications and 
blue prints. Forty 
years experience. 
Send us your 
inquiries 
THE AKRON 
PORCELAIN 
COMPANY 


Akron, Ohio 



























HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 

























Reg a lamaiaed Samples for 
withstands Deel testing and 























Thermal Seon ee fae 
Shock. Any <r ued wen 
aba ny APPLIANCES request. 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 


EAST LIVERPOOL, OHIO, U. S. A. 


SpecdWay MOTORS 


A Type for Every Need 
DEPENDABLE 110-volt Induction and 


Universal Motors (AC or DC), both en- 





cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts. 


Built to industrial standards. Thous- 





ands in use doing hundreds of different 
jobs. Remarkably low prices on one 


or a million. Also low voltage motors. 









Manufacturing Co. 
Cicero, Ill. WRITE FOR 
CIRCULAR 


SpeedWay 
1828 So. 52nd Ave., 


FEBRUARY, 1938 






AUTOMATIC 
ELECTRIC 





ELAYS 


A WIDE VARIETY OF TYPES 
FOR EVERY INDUSTRIAL USE 


The Automatic Electric line of relays includes quick 
and delayed action types, sensitive and heavy duty 
types, mechanical locking types, polarized relays, etc., 
etc. Available for operation on D.C. or A.C. circuits, 
any voltage, any contact combination. 


Also stepping switches, electric counters, solenoids, 
keys and other electrical control accessories. Write for 
complete illustrated catalogs. 





American Automatic Electric Sales Company 


1019 WEST VAN BUREN STREET CHICAGO 


S& Janette 


Blower Wheels 


For 


OIL BURNERS—COAL STOKERS 
AIR CONDITIONERS 


err 


A complete line of wheels in sizes from 5 
x 1" to 12”’ x 6” single inlet type—5” x 5” 
to 12’’ x 12” double inlet type. Bulletin 


No. 24-27. 


SPEED REDUCERS - ROTARY CONVERTERS.- MOTOR-GENERATORS 
Janette Manufacturing @: 
556-558 West Monroe Street 2 ANT Te ae 










































































And accuracy in fabricated parts is important to your product. 
That is why a Zeiss Microscopic Micrometer is used for check- 
ing all Textolite parts before they are shipped to your plant 
for assembly. It does not matter what they are — tube sockets, 
threaded tubing. spiders or miscellaneous punched parts — 
Textolite laminated materials are continuously checked for 
insulation qualities during manufacture and for clean punch- 
ing and accuracy during fabrication. 

For complete information, write Section A-1l, Plastics Depart- 
ment, General Electric Company, Pittsfield, Massachusetts. Ask 
for publication GEA-937D. 


FABRICATORS OF TEXTOLITE LAMINATED 


General Laminated Products, Inc. 
3113-3123 Carroll Ave. 233 Spring Street 
Chicago, IIl. New York, N. Y. 


GENERAL @ ELECTRIC 


Calais 


PLASTICS DEPARTMENT, GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASSACHUSETTS 


Holophane Co., J-1, N-20. 
Hoover Co., L-24, L-25, L-26. 
Hygrade Sylvania Corp., J-10. 


Ideal Electric & Mfg. Co., A-6. 
Illinois Engineering Co., D-26. 
Inter Counties, Ltd., O-13. 
International Business Machines 

Corp., E-9, E-10, F-7, M-1, M-2, 

M-3, M-4 
International 

R-2 
International Resistance Co., D-3. 
Ion Corp., G-20 


Precipitation Co., 


leffrey Mfg. Co., E-39 
Julius Pintsch Akteingesellschaft, 


H-11. 


K 


Karl Kiefer Machine Co., K-19 

Karl Strobel Corp., R-8 

Kearney Corp., James R., U-20, 
U-21. 

Klangfilm G.m.b.H., W-6, W-18 

mress & Co., 3. H., J-53,; J-54. 


i. 


Landers, Frary & Clark, L-38 

Landis & Gyr A.-G., E-5. 

Lane-Wells Co., A-5. 

Leeds & Northrup Co., F-11 

Lee Engineering Research Corp., 
I-8, 

Leland-Gifford Co., E-90 

Le Telephone Prive National S« 
ciete Anonyme, W-21 

Leviton Mfg. Co., U-9 

Line Material Co., B-4 

Linendoll Corp., N-33 


M 


Machinerieen-en Apparaten Fab 
rieken “‘Meaf’’, G-4 

Magnetic Analysis Corp., F-15 
F-16, F-17 

Matthews Corp., W. N., B-8, U-13 

McGraw Electric Co., K-6. 

McKenna Glo-Life Corp., P-11. 

Miller Co., O-9. 

Mills Novelty Co., D-18 

Minneapolis- Honeywell 
Co., D-6, E-17, E-29. 

Mix & Genest Aktiengesellschaft. 
W.-22 


N 


Nash-Kelvinator Corp., K-17. 

National Acme Co., E-58 

National Aviation Research Corp., 
ae 

National Electric Products Corp., 
U-27 

National Enameling & Stamping 
Co,. 1-29 

Noma Electric Corp., J-11. 

Norddeutsche Seekabelwerke A.-G., 


B-1 
North American Holding Corp., 
K-7 
Nor ton Co . E 3¢ . E az 
O 
Ohio Brass Co., B-13, E-60 
Oilgear Co., E-11. 
Okonite Co., U-1¢ 
Otis Elevator Co., E-2, U-15 


Packard Motor Car (¢ , N-18 
Parshad Holding Corp., K-7. 


Penn Electric Switch Co., E-24, 


K-11. 
Philips’ Gloeilampenfabrieken, N 
V., D-22, E-57. 
Pittsburgh Dry Stencil Co., F-24 
Postal Pelegraph-Cable Co., E-50. 
Power Patents Co., F-12, F-13 


R 


Radioaktiengesellschaft Db. S 
Loewe, W-32. 
Radio Condenser Co., D-12. 


LATEST ELECTRICAL PATENTS 


Regulator 


Radio Corp. of Amer., A-2, D-10, 


ELECTRICAL MANUFACTURING 





11, E-12, E-18, E-32, E-45, 
5 5 *-66, E-67, 


I 
E-68, E-69, E-70, H-3, H-9, 
I 
I 


t 


2, H-15, H-16, H-17, H-18, 
9, H-36, H-38, H-39, G-2, 
G-13, G-15, G-19, H-21, H-22, 
K-18, P-5, Q-6, Q-9, Q-11, Q-12, 
Q-13, T-4, W-7, W-16, W-17, 
W-20, W-24, W-25, W-33, W-35 
Radio Patents Corp., F-51. 
Railley Corp., J-4. 
Raytheon Mfg. Co., I-4 
Reeves Pulley Co., E-47 
Revelation Patents Holding Co., 
(4-24 
Rexair Corp., L-18 
Rheinmetall - Borsig 
schaft, O-12 
Rock-Ola Mfg. Corp., T-3, T-6 


S 


Samson-United Corp., L 
Scanlon-Morris Co., S-1 


Scovill Mfg. Co., K-16 


\kteingese ll- 


Sealand Corp., W-34. 
Seeburg Corp., J. P., I 
Service Devices, Inc., P-¥ 
Shell Development Co., F-6 


Siemens & Halske Akteingesell- 
schaft, E-15, W-15. W-26 


Siemens - Schuckerwerke Aktein 
gesellschaft, G-14 

Simplex Time Recorder Co., Q-1, 
Q-10. 

Simpson Electric Co., F-4 

Smidth & Co., F. L., F 

Spark King Corp., N-27 

Sperry Products, Inc., 0-20, O-21 


Q-22. 


Square D Co., U-6. 


Standard Oil Development ( 


D-30. 
Streeter-Amet Co., F-26 
Sun Oil Co., F-27 


T 


Taylor Wine Co., P-14 

Telefunken Gesellschaft tur Draht- 
lose Telegraphie, D-1, D-33, E 
E-64, G-18, H-10, H-27, H-28, 
W-8, W-9, X-1. 

Teletype Corp., E-46. 


Television & Electric Corp. ot 
Amer., H-29. 

lexas Gulf Sulphur Co., F-28 

Trumbull Electric Mfg. Co., D-21. 


U 


Union Carbide & Carbon Cory 
C-7, D-4, R-9, R-10, R-15 

Union Switch & Signal Co., C-2, 
2 tht. Oo: ks. (0:7. ©-10, 
O-11, O-18, O-19, W-14 

United Research Corp., W-1! 

United States Steel Corp., F-! 


Vv 


Vapor Car Heating ¢ 
Vorwerk & Co., L-4 


Ww 


Warren Telechron Co., L-41, L-42, 
L-43, 

Washington Institute rt Tech 
nology, Inc., H-1. 

Welding Service, Inc., R-14 


Western Electric Co., B-5, H-2, 
W-5. 

Westinghouse Air Brake Co., O-15, 
0-16 

Westinghouse Electric & Mfg. Co 
A-10, B-15, D-16, D-31, D-32 
E-19, E-26, E-72, E-73, E-74 
E-75, E-76, E-77, E-78, E-80 
E-81, E-84, K-1, K-2, K-3, K-8 
K-22. .-8s,. 3 33, L-50 


S-1, U-14, U-23, U-28 
Wico Electric Co., A-1. 
Willard Storage Battery Co., C-1 
Wired Radio, Inc., W-1 
Whiting Holding Co., I-7 


y 


Yankee Metal Prod Corp., 
N > 


Z 


Zaidan Hojin Rikagaku Kenkyujo, 
3-11. 








THE SENSITIVE RELAY 


14 Milliwatts for positive 
operation. 


In a class of its own. ADJUST- 
ABLE. DROP OUT from 50 








THE 4K RELAY 


A small, rugged, powerful unit. 
CONTACTS double break, coin 
silver, wide break rated to carry 
15 Amps. AC 110V.—10 Amps. 
DC. 110V Coil Range from .01V 
to 220V. AC.—.01V to 110V. 
DC. 5 Watts for positive operation. 







to 85°% of pull. CONTACTS 
fine silver, rated to carry 1% 
Amps. 110V. AC. Can be 
supplied in operating range 
from 25 Amps. down to 14 
Milliampere. 


We invite your inquiries 


KURMAN ELECTRIC CO., INC. 











239 LAFAYETTE ST., NEW YORK, N. Y. 


CULLMAN 
SPEED REDUCER 





SMOOTH cr-voirace 






Patented U. S. 
Licensed under U. 
2009013 







CATALOG 
ON REQUEST 


ly to 15 H.P. AMERTRAN'S NEW TYPE 


“TH” Transtat Regulator pro- 
vides the ideal method for 
controlling voltage in A.C. 
Paice co Moto Tod tT 0 
variable auto transformer offer- 
ing high efficiency, good 
regulation and flexibility at 
moderate cost. Available for 
single or three phase loads 
10Kva. and smaller, on 115 
ae Ome a 


- MOTOR EASILY MOUNTED 


The adjustable base of the Cullman 
Reducer makes it easy to align the mo- 
tor. In case of motor trouble a spare 
can be installed immediately. 


Write for Bulletin 51-1 


AMERICAN TRANSFORMER CO. 


CULLMAN WHEEL CO., 1328 Altgeld St., Chicago, Ill. 
: See ee 
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TO) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
























CICERO, ILL. 
So. 52nd Avenue, Suburb of Chicago 


| PORCELAIN ENAMEL 
and your product 


| Notable among finishes for metal enclosed 
| products is porcelain enamel. Its resistance to 
|| corrosive and destructive influences and con- 
|| tacts gives it a truly distinctive place in prod- 
|} uct design. Recent developments bring con- 
'| trolled color and possibilities for decoration 
| to this gleaming surface. Here are the basic 
use-facts as offered by an authoritative source. 


|| IN THIS ISSUE - PAGE 60 











INSA-LUTE No. 


ADHESIVE CEMENT !_* 


The adhesive of a thousand uses . . . acid proof, fire 
proof oil proof. Resists electricity . . . conducts 
heat Sticks to metal, glass, porcelain, etc. 

Try 4-gal.... $2.00 


SAUEREISEN CEMENTS CO. 
Mfrs. of INSA-LUTE, Technical & Industrial Cements... Compounds 
32 Sharpsburg St., Pittsburgh, Pa. 


REFER TO 


MOTOR SPECIFICATIONS 


On pages 72, 74, and 76, for a 

monthly maintained data guide, de- 

tailing mechanical and electrical char- 

acteristics of available power units 

offered by Electrical Manufacturing 
advertisers. 


With a number of ex t alternatives from which to 








energized 


xducts ha 





pr 


lecting the types of bearings for use Onlv a con- 


scientious study of the various types of bearings available, 


together with a recognition of their respective 


capabili- 


es and limitations necessary to find the right one for 





tt ob. Here is a quick reference guide to the field 





Before Selecting Bearings 


An Article in this Issue-Page 41 
















ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 





Dowmetal.’ 


ALLOYS, Permanent Magnet. 
nets. 


See Mag- 


ALLOYS, Resistance 


Driver Ce Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Jelliff Mfg. Corp., C. O., Southport, Conn. 


ALUMINUM 
Aluminum Co. of 
burgh, Pa. 


AMMETERS. 


America, 2179 Gulf Bldg., Pitts- 


See Instruments. 


ARMORED CABLE Strip 
Acme Steel Ce 2846 Archer Ave Chicago, Ill 
Roebling’s Sons Co., John A., Trenton, N. J. 


ATTENUATORS. See Resistors, Radio 
Control. 

BEADS, Insulating 

Dunn, Ir Struthers, 134 N. Juniper, Philadelphia, 
Pa. ‘Fish Spine.’’ 

Star Porcelain Co., Trenton, N. J ‘*Lavolain.’’ 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 

BEARINGS, Ball and Roller 

searings Co. of America, 519 Harrisburg Ave., Lan- 
aster, Pa. 

New Departure, Division General Motors Corp., Bris- 
tol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 
GreaSe al ‘ 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 


lelphia, Pa. 


BEARINGS, Oil-less. 
Bushings, Graphite; 
Bushings, Non-Metallic. 


See Bearings and 
Bearings and 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O 


BEARINGS & BUSHINGS, Graphite 


tunting Rrass & Bronze Co.. Toledo O 
Randall Graphite Products Corp Dept. 215, 609 W 
Lake, Chicago, Ill. 


BEARINGS & BUSHINGS, Non-Metallic 


Continental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 

Nolu Oilless Bearings Co., 12 E. Johnson, German- 
town, Philadelphia, Pa 

Richardson Co., Melrose Park (Chicago), Ml. ‘“‘Insu- 
rok.’’ 

Waterbury Button Co., 30 River, Waterbury, Conn. 


Wilmington Fibre Specialty Co., Wilmington, Del. 
BELLOWS 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 
BELTS, Fan, (V-Belts, Cog Belts) 
Dayton Rubber Mfg. Co., Dayton, O. 

BELTS, Steel Conveying 

Acme Steel ¢ 2846 Archer Ave Chicago, Il. 
BERYLLIUM COPPER. See Copper, 


seryllium. 


BLADES, Fan 
Torrington Mfg. Co., Torrington, Conn. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill. 


BOLTS, NUTS AND SCREWS 

Blake & Johnson Co., Waterville, Conn. 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


BOXES AND CARTONS 
Gaylord Container Corp.. Dept. 401, St. 
Hinde & Dauch Paper Co., 3807 Decatur, 


BRASS, BRONZE AND COPPER 


1008 Park Ave., Syca- 


Touls. Mo. 
Sandusky, O 





American Nickeloid Co., 12 N. Second, Peru, Il! 
(Prefinished Brass Sheets) 

Ryerson & Son, Inc., Jos. T., Chicago, TI. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Waterbury Rolling 
Waterbury, Conn. 


BRONZE BARS, Solid & Cored 
Bunting Brass & Bronze Co., Toledo, O 


BRUSH SEATERS. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 
Cicero, Ill 


Mills, Inc., 600 Watertown Ave., 


See Seaters. 


3450 S. 52nd Ave., 


General Electric Co., 
National Carbon Co., 
land, O. ‘‘Pyramid.”’ 
Superior Carbon Products, 

Cleveland, O 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


Schenectady, N. Y. 


Inc., Carbon Sales Div., Cleve- 


Inc., 9115 George Ave., 


BUSHINGS, Bronze. See Bearings and 
Bushings, Bronze. 
BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. & Fibre. See 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See 
& Bushings, Non-Metallic; 


CABLE, Heavy Duty 


Bear- 


Bearings 
Ceramics. 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land O. (United States Steel Corp. Subsidiary.) 
Boston Insulated Wire & Cable Co., Dorchester, Mass, 
General Cable Corp., 420 Lexington Ave., New York, 

N. Y. ‘‘Super Service.’’ 
General Elec. Co., Schenectady, N. Y. ‘‘Glyptal’’ 


“‘Versatol.”’ 


Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

CABLE, Motor Lead, Asbestos Insulated 

Reston Insulated Wire & Cable Co.. Dorchester, Mass. 
Rockbestos Products Corp 724 Nicoll, New Haven, 
Conn. 


CAMBRIC & CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


CAPACITORS. 
CASTINGS, Aluminum 


See Tubing, Vulcan- 


See Condensers. 


Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa, 

CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal’’ (Magnesium Alloy). 

CASTINGS, Magnesium Alloy 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 


**‘Dowmetal.’” 


CELLULOSE ACETATE COMPOUNDS. 


See Plastics. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 
more, Ill. 

Mica Insulator Co., 200 Varick. New York, N. Y. 

Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cements Co., 32 Sharpsburg, 
Pa. 


CERAMICS. Bushings, Washers, Special 
Shapes. 
Electronic Mechanics, Inc., 201 E, 12th, New York, 


1008 Park Ave., Syca- 


Pittsburgh, 


Sauereisen Cements Co., 32 Sharpsburg, Pittsburgh, 
Pa, 

Stupakoff Laboratories, 
Pittsburgh, Pa. 


CHAIN, Socket 
Bead Chain Mfg. Co., 


Inc., 6619 Hamilton Ave., 


Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. ‘De-ion.’’ 


CLIPS AND MOUNTINGS, Fuse 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, M1. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
~ a 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Waterbury Button Co., 30 River, Waterbury, 


CLOTh, Insulating 
Acme Wire Co., New Haven, Conn. 
Brand & Co., Wm.. 268 Fourth Ave.. New York, N. Y. 


Conn 


General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., 
“*Irv-O-Slot.”’ 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘‘Armatite,’’ ‘‘Micanite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


Irvington, N. J. 
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Complete Moisture Remoual 


Stokes Vacuum Pumps provide a high vacuum (within a 
few microns of absolute), once attainable only in labora- 
tory work—for the day-in and day-out production require- 
ments of the Electrical Manufacturing plant. In the drying 
and impregnating of cable, capacitors, loading coils, 
radio coils and condensers, etc., these pumps, with built-in 
continuous oil clarifiers, remove more moisture, shorten 
the operation, and frequently eliminate need for surface 
condensers. Also used for exhausting radio tubes, lamps, 
refrigerator units, vacuum bottles, etc. 


Available in five sizes from 10 to 225 c.f.m. Simple in 
design . . . only three internal moving parts. Low power. 
High volumetric efficiency. Minimum maintenance. Com- 
pact, self-contained units for the most severe service. 


Send for Bulletin No. 407. 
F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney P. O. Philadelphia, Pa. 
The largest Stokes High Vacuum pump, 225 c.f.m. Representatives in New York, Chicago, Cincinnati, St. Louis 
capacity ... and the smallest, 10 c.f.m. capacity. Pacific Coast Representative - IL. H. Butcher Company, Inc. 
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Gas Storage Water Heater a ‘ee 
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PITTSBURGH PA. Electrolytic condensers When you specify AEROVOX capacitors 
for intermittent-duty func- for those capacitor-start motors, you are 
HIS Pittsburg heater keeps tons. P y 


assured of (1) practical data based on long 


— desired ae eae * experience with industrial condenser prob- 
by eee an oe . s lems, and (2) the correct product born of 
sleo equipped with sutomatic Oil-filled paper conden- engineering skill and adequate production 
safety pilot light control. Chace sers for continuous-duty facilites. © Se plece your problens beleve 
Tharmostatss Bimetal is the — us for engineering aid and quotations. 
actuating element used to pro- s 


@ Data on request. 


duce the necessary action. 
Units in all styles of cas- 


If your product demands action ings and mountings. 
at pre-determined temperature 
perhaps ‘‘Chace”’ is the answer. e 


May we co-operate with you? 





Both standard and special 


W.M. CHACE CO. i a 


1608 Beard Avenue - - - Detroit Mich. ® 
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COILS 


Universal _ Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., Providence, R. I. 





MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731, Saunders St., Camden, N. J. 1924 





Magnetic Valves 


to control electrically 
the flow of 


| STEAM—WATER— OIL 
—AIR—GAS—Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 











PRESSURE REGULATOR Jj 


& SOLENOID VALVE 
Combined 
in ONE Assembly fj 


Ideal for heating, air con- 
ditiening, humidifying 
uipment. Controls flow 
of air, water, or oil. 
Efficient Compact 
Low-priced 
Sendfor Complete Description 


GENERAL SALES 


& PRODUCTS CORP. 
45 Mohawk St., Cohoes, N. Y. 


















e 
vetlastin 


Type 1A for small ma- 
chines. Noiseless. Re- 
quires no_ lubrication. 
Low cost. x%"" to 24" 
bores. Write for test 
sample. 





PATENTED 















COIL (Coils) 


Armature and Field See Coils. 

Driers and Impregnators. See Ovens, Industrial. 
Electromagnet. See Coils. 

Impregnators. Vacuum See Ovens, Industrial. 
Induction. See Coils. 


Radio Frequency. See Coils, Radio Frequency. 
Resistance. See Units and Elements. 
Solenoid. See Coils 
Winders and Spreaders. See Winding Machine 
Coil 
COILS 


Acme Wire C« New Haven, Conn. 

Americar natic Electric Sales Co., 1019 W. Van 
Buren, Chicago, Ill. 

American Enameled Magnet Wire Co., Port Huron, 





Coils, In 229 Chapman, Providence, R. I. 

Davis & Cr Inc., Dean W., 547 W. Fulton, Chicago, 
Il} 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


General Electric Co., Schenectady, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 


COILS, Radio Frequency 


Electronic Mechanics, Inc., 201 E, 12th, New York, 
os 


COMMUTATOR STONES & GRINDERS. 

(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III 


COMMUTATORS 
Homer Commutator ‘orp 1748 Hough Ave., Cleve- 
land, O. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., 70 Washington, Brooklyn, N. Y 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo 

Fast & Ce John E., 3121 N. Crawford Ave., Chicago, 
Ill 

General Electric Co., Schenectady, N. Y. 


CONDENSERS, Fixed 

Acme Wire C New Haven, Conn. 

Aerovox Corp., 70 W ashington, Brooklyn, N. Y. 

Fast & Co., John E., 3121 N, Crawford Ave., Chicago, 
Til, 


CONNECTORS, Wire 

Alden Products Co., Dept. EM7, Brockton, Mass. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more ll. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Il. 

National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. 
General Electric Co., Schenectady, N. Y. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y 

G-M Laboratories, Inc,, Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

United Cinephone Corp., 43-37 33rd, Long Island 
City, N. 

Weston Elec. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS and Valves, Temperature 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Rarber-Colman Co., Rockford. Ill 

General Elec. Co., Schenectady, N. Y 

General Sales & Products Corp., 45 Mohawk, Cohoes, 
N. ¥. 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 


Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 


Mercoid Corp., 4201 Belmont Ave., Chicago. Tl 


Diamond Braiding Mills, Chicago Heights, Ill, 

Driver-Harris Co., Harrison, N. J. 

Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 

—' Cable Corp., 420 Lexington Ave., New York, 

General Electric Co Section Y-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. **Deltabes- 
ton,’’ ‘‘Salamander.’’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 


Rockbestos Products Corp., 724 Nicoll, New Haven, 
Conn. 


Roebling’s Sons Co., John A., Trenton, N. J. 
Rome Cable Corp., 330 Ridge, Rome, N. Y. 


CORES, Resistor and Resistance Coil 
Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O. 


Star Porcelain Co., Trenton, N. J.  ‘‘Thermolain,’’ 
“*Lavolain.’’ 


Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 


CORES, Transformer 


Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 


COUNTING DEVICES. See Controls, 
Electronic; Stroboscopes; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Lovejoy Flexible Coupling Co., 5020 West Lake, Chi- 
cago, Ill. 

Torrington Mfg. Co., Torrington, Conn. 


COUPLINGS, Insulated 
Continental-Diamond Fibre Co., Newark Del “*Ce- 
lecon.”’ 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, O, 


CUPS, Oil & Grease 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave Chi- 
cago, Ill. 

Hunter Pressed Steel C« Lansdale, Pa. 

Speedway Mfg. Co 1828 S. 52nd Ave., Cicero, Ill 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 


Chicago Molded Products Corp., 2144 Walnut, Chicago, 
Ill. 


Richardson Co., Melrose Park (Chicago), Tl. 
Waterbury Button Co., 30 River, Waterbury, Conn. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRIVES, V-Belt 
Dayton Rubber Mfg. Co., Dayton, O. 


ELECTRICAL SHEETS. See Sheets, 
Steel. 


ELECTRODES, Carbon 
National Carbon Co., Inc., Carbon Sales Div., Cleve- 
land, O. 


ELECTRONIC CONTROLS. See Con- 
trols, Electronic. 


ENAMELING MACHINES. See Machines, 
Enameling. 


ENAMELS. See Finishes. 
ENGINES, Diesel 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave,, Chicago, Ill 


EQUIPMENT, Chemical & Special Pro- 
cess. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
?, & Philadelphia, Pa. 


ESCUTCHEONS 
American Emblem Co., Inc., Box No. 116R, Utica, 


EXTRACTORS, Oil 
Barrett Co., Leon J., Box 378, Worcester, Mass. 


EYELETS 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Waterbury Button. Co., 30 River, Waterbury, Conn. 


Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 


Pa 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotary. See Motor Gen- 


erators. 


FANS 
Torrington Mfg. Co., Torrington, Conn, 


FELT 
Western Felt Works, 4029 Ogden Ave., Chicago, III. 


CORD, Flexible. Heater, Lamp, Radio FERRULES 


and Heavy Duty Cords 


See also Cable, Heavy Duty; Flexible Leads; Wire, 


Insulated 


American Enameled Magnet Wire Co., Port Huron, 


Mich 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ma: 2. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Button Co., Washington Ave., Waterbury, 
Conn, 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 


FIBRE, Vulcanized 
Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre. 
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SPECIAL SERVICE i4, and 
will Bea STANDARD 


In addition to our regular stock of resistors 





Positively Ends Your 
Assembly Troubles! and rheostats in a wide range of values and 


UNIVERSAL PORCELAIN | sizes, the maintenance of a diversified assort- 


“The Universal Favorite’’ 





ment of component parts and fittings permits 
Best materials and careful design and produc- , ; s , : 
tion assure you of getting sound pieces, free the prompt handling of special requirements. 
of internal stresses, always exact to dimensions. 
Orders filled promptly. 


Our engineering cooperation is gladly of- 
Send specifications or blueprints for quotations 5 


today! Resolve now to improve your product fered in meeting your individual needs. 
% with better porcelain. Competition demands : 
its use. 


Do not hesitate to call upon us. 
Competent engineering and consulting service 


is free. 


Porcelain in Special Colored Glazes. en H A RD WI C K ’ H | N DLE e I nc. 
ar 140 PENNINGTON ST.—NEWARK, N.J. 

THE UNIVERSAL CLAY PRODUCTS CO. 

Sandusky, Ohio 


Chicago Office: 
107 N. Wacker Drive 








FY Oh 


SELF-STARTING SYNCHRONOUS 
SPECIAL WASHERS 


co | (ul 


Intricate parts to fit a st 


particular design and do 
a definite job well. It 
will pay you to inquire. 


SMALL STAMPINGS 
Wire SHAPES 


Proctically all speeds can 
be supplied in the same 
size motor unit from 1 
Revolution Per Day to 3 
Revolutions Per Second. 
This hysteresis shaded pole 
type Haydon motor is par- 
ticularly adapted for in- 
dustrial clocks, recording 
instruments, time switches 
ond advertising displays. 
Synchronous _ self-starting, 
compact and easily mount- 
ed, it has an enclosed coil, 
oil sealed gear train and 
two bearings for the out- 
Reto put shaft. 


Size 


HAYDON MANUFACTURING CO., INC. 


Waterbury, Connecticut 





Hubbard 
Expansion 


M.D. HUBBARD, Pres. P.M, HUBBARD J. A. HUBBARD, we 


-D.Hubbard Spring Compan 


690 CENTRAL AVE., PONTIAC, MICH. 
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INSULATION 


A Complete Service 


CTRi Macallen Mica Products 
ES Ca, Dolph’s Insulating Varnishes 

+" Vartex Varnished Cambric 
Manning Insulating Papers 
Emerald Brand Cotton Tapes 
ok Imported Varnished Tubing 
Nsoi ari All Other Insulation Products 


Send for New Catalog 
INSULATION MANUFACTURERS CORP. 


565 W. Washington Bivd. 902 Leader Bidg. 
CHICAGO, ILL CLEVELAND, O. 


1 
<i 





AND 


FIBRE FABRICATION 


PHENOL FIBRE (Laminated Bakelite) 


SHEEMS — RODS — TUBES 
WASHERS — GASKETS — SPECIALTIES 





Inquiries Solicited 


PENNIFIBRE & SPECIALTY CO. 


912 S. FRONT STREET PHILA., PA. 


INSTRUMENT LITTELFUSES 
for meters, 1/200 amp. up. HI- 
VOLT LITTELFUSES for trans- 
a. — Bp 5000, 10,000 
volt ranges; 1/16 amp. up. NEON 
VOLTAGE FUSES and Indicators. WRITE 
AIRCRAFT, AUTO and RADIO FOR 


FUSES; fuse mountings, ete. 
CATALOG 


Ee ue 











WHEN WRITING 


to advertisers, 


please mention 


ELECTRICAL 
MANUFACTURING 





IF | WERE A 
BUYER OF MOTORS 


Within the encompassing fog of quality 
claims, performance promises, production 
wholly fundamental 


standards, lies the 

problem of the manufacturer of electrically 

energized products who motorizes his out- 

put, A manufacturer of good motors out- 

lines the matter as he might see it from the 
buyer’s angle. 


AN ARTICLE IN THIS ISSUE-PG. 29 
























Brandywine Fibre Products Co., 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 
ite,*’ “*Vulcoid.’’ 

Franklin Fibre-Lamitex Corp., 190 E. 
ton, Del. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Lincoln Fibre & Specialty Co., Newport, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘“Vul-Cot.’’ 

Penn Fibre & Specialty Co., 912 S. Front, Philadel- 

(Gaskets & Wash- 


1402 Walnut, Wil 


““Cod- 
12th, Wilming- 


Washington 


phia, Pa 
Simplex Mfg. Co., 
ers.) 
Taylor Fibre Co., Norristown, Pa. 
Wilmington Fibre Specialty Co., 
‘*Fyberoid,’’ ‘‘Ohmoid.’’ 


Auburn, N, Y. 


Wilmington, Del. 


FIBRE, Phenol. See Plastics. 


FINISHES 
(Paints, Lacquers, Enamels.) 


Aluminum Company of America, 2179 Gulf Bildg., 
Pittsburgh, Pa. 

Maas & Waldstein Co., Newark, N. J 

Roxalin Flexible Lacquer Co., Inc Box 582, Eliza- 


beth, N. J 


Sherwin-Williams Co., Cleveland, O. 


FLEXIBLE LEADS & WIRING HAR- 


NESSES 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Gavitt Mfg. Co., Inc., Dept. K, Brookfield, Mass. 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
FLEXIBLE SHAFT MACHINES. See 


Machines, Flexible Shaft. 


FUSES, Enclosed 
General Electric Co., 
Merchandise Dept., 


Section Q-8192, 
Bridgeport, Conn. 


Appliance and 


Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Il. 

FUSES, Potential 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill. (Surge Protectors.) 

GASKETS. See Fibre, Vulcanized. 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
lil. 


GEARS AND PINIONS, Non-Metallic 


Continental-Diamond Fibre Co., Newark, Del. 


Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming 
ton, Del 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 
Ill. 

General Electric Co., Schenectady, N. Y. 
‘‘Fabroil,’’ ‘“‘Textoil,’’ ‘‘Textolite.’’ 


National Vuleanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
Ohmoid.”’ 


GEAR STOCK, Laminated. 
Pinions, Non-Metallic. 


GENERATORS. See Plating Generators; 
also Motor-Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See 
& Bushings, Graphite. 


Wilmington, Del., 


See Gears & 


Bearings 


HANGERS, Ball and Roller Bearing 
S. K. F, Industries, Inc., Front & Erie Ave., 
delphia, Pa 


HARNESSES, Wire. See 


Phila- 


Flexible Leads. 


HEATING ELEMENTS. See 


Elements, Resistance 


Units and 
Heating. 


INSTRUMENTS, 
meter 
General Electric Co 


Ammeter - Voit - Ohm- 


Schenectady, N. Y. 









International Resistance Co., 405 N. Broad, Phila., Pa 

Triplett Elecl nstrument Co., 312 Harmon Dr 
Bluffton, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 


Pa. 


INSTRUMENTS, Laboratory Standard 
American Transformer Co., 178 Emmett, Newark, N. J. 
General Electric Co., Schenectady, N. ; 

G ral Radio Cc s) State. Cambridge. Mass. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 


H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 

Sticht & Co., Herman H., Dept. E.M., 27 Park Place, 
New York, N. Y. 

Triplett Elecl Instrument Co., 312 Harmon Dr 
Bluffton, O. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 


Ave., Newark, N. J. 


INSTRUMENTS, Pocket 


H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Weston Elec! Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N, J. 








INSTRUMENTS, Portable and Switch- 
board 

American Transformer Co., 

General Electric Cv. Schenectady, i. es 

General Radio Co., 30 State, Cambridge, 


178 Emmett, Newark, N. J. 


Mass. (Os- 
cillographs.) 
H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa. 
Triplett Elecl. Instrument Co., 312 Harmon Dr., 
Bluffton, O. 


Wagner Elec. Louis, 


Mo, 
Westinghouse Elec. & Mfg. Co., 7-N, 


Corp., 6400 Plymouth Ave., St. 
E, Pittsburgh, 


Pa. 
Weston Elecl. Instrument Corp., 582 
Ave., Newark, N. J. ‘‘Illuminometer,”’ 


Frelinghuysen 
**Pin-Jack.”’ 


INSTRUMENTS, Resistance Bridge 

General Radio Co., 30 State, Cambridge, 

Shalleross Mfg. Co., Collingdale, Pa. 

Sticht & Co., Herman H., Dept. E.M., 
New York, N. Y. 


Mass. 
27 Park Place, 


INSTRUMENTS, Speed 
Tachometers. 


Indicating. See 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition, See Plastics. 
Compounds. See Varnish, Insulating; also War and 
Compounds. 
Fibre. See Fibre; also Plastics. 
Lava. See Ceramics. 
Mica. See Mica. 


Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolie Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 


Wax. See Wax and Compounds. 


IRONS, Soldering 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0, 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS & DIALS, Radio and Instrument 
Kurz-Kasch. Inc., Dayton. O. 


Waterbury Button Co., 30 River, Waterbury, Conn. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. 


LAMINATION DIES. See Dies & Molds. 


See Plastics. 


LAMINATIONS, Magnetic 
Thomas & Skinner Steel Products Co., 1111 E. 23ré 
Indianapolis, Ind. 


LAMPS, Miniature 

Eastern Lamp Co., 782 S. 18th, Newark, N. J. 
Herzog Miniature Lamp Works, Inc., Long 
City, 


LAVA. See Ceramics. 
LEADS, Flexible. See Flexible Leads. 
LIGHTING UNITS, Localized 


Fostoria Pressed Steel Corp., Fostoria, O. 


LIGHTS, Pilot or Indicator 
General Elec, Vapor Lamp Co., 887 Adams, 
J. 


Island 


**Localite.’’ 


Hoboken, 


Herzog Miniature Lamp Works, Inc., Long Island 
City, - 
Kirkland Co., H, R., Morristown, N. J. 


LIMIT SWITCHES. Limit. 


LUGS, Copper 

Burndy Engineering Co., Inc., 459 E, 
York, N. Y. ‘‘Scrulug.’ 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products Co., Inc., Dept. E.M., 
5629 Madison Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
m2 


See Switches, 


133rd, New 


Sherman Mfg. Co., H. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINERY, 
Barrett Co., 


B., Battle Creek, Mich. 


Impregnating 
Leon J., Box 378, Worcester, Mass. 


MACHINES, Enameling 


Barrett Co., Leon J., Box 378, Worcester, Mass. 


MACHINES, Flexible Shaft 
Haskins Co., R, G., 4657 W. Fulton, 


MACHINES, Polishing & Buffing 


Packer Machine Co., Meriden, Conn. 


MACHINES, Screw-Driving (Power) 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 


Chicago, Ill. 
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BRUSH SPRINGS 


MANY YEARS OF EXPERI- 
ENCE IN MAKING CARBON 
BRUSH SPRINGS, WHERE 
THEIR TESTING DEALS IN 
GRAMS AND OUNCES, WE 
HAVE USED EXCLUSIVELY 
WHERE PHOSPHOR BRONZE 
IS SPECIFIED, “ELEPHANT 
BRAND’’ PHOSPHOR 
BRONZE WIRE. 








ind 
Loa. made-to-order screws and headed | 
parts are daily discovering real economies in 
PROGRESSIVE cold upset products. They have 
found that many parts now made by screw 
ng machines can be uniformly headed with our | 
1b- modern equipment at substantial savings in | 


| 








dollars and time. It will pay you to consult our 
specialists about your fastening requirements. 


° Te PROCRESSIVE MEC CO WE 


Pc et ie ee Oe? Sel i el a ee 





| “BUY GOOD SPRINGS!” 
THE TIMMS SPRING COMPANY | 


4000 TAYLOR STREET, ELYRIA, OHIO 
Offices: Detroit, Erie, Muncie, St. Louis 
Manufacturers of 


| COIL SPRINGS, FLAT SPRINGS AND WIRE FORMS | 





nt 
i. 
Is. 
nd 
Cat. No. HX10 
Timing Range 
2 Sec. to 20 Min. 
Pat's. Issued & Pend. 
nd Where accuracy is essential to the control of manufacturing 


processes, the MICROFLEX* Instantaneous Reset Timer offers 
i the utmost in time delay relays. Each of the four available types 

is guaranteed to be extremely accurate. For example, the | 
Pw HX11 type has a guaranteed accuracy of 0.1 second over its | 
entire timing range of 0.2 seconds to 2 minutes. Time settings 
are made easily and conveniently on the Vernier-Micrometer | 
dial, an exclusive feature of the MICROFLEX*. Each division 
is plainly marked making time settings always clearly visible. | 


In addition, each type has an exceptionally wide range of | 
timing and no gear changing devices are employed. Conse- 
quently, the dial is always correctly calibrated. 


Write for Bulletin 255 today. 
*Trade Mark Registered 


EAGLE SIGNAL CORP. 


| Blekgge), 
MOLINE, ILLINOIS 


CHICAGO : 
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NEW YORK ° 










RTICULAR 
MOTOR 


APPLICATION 


You Need 


CABOT 


Cstofilt MOTORS 
7 HOLTZER-CABOT 


ELECTRIC COMPANY 


Ma 


PHILADELPHIA: 
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SIGNAL, 
SPECIAL, 
INDICATOR & 
SWITCHBOARD 


of highest quality. 
In all voltages up to rede 
STM UCU a aed 


HERZOG\—— 
lin eG OL eo ee) Lew Le 
ES Established 1911 


LONG ISLAND CITY NEW YORK 





For New 
MATERIALS, PARTS 


& EQUIPMENT 


to be designed 
into your product 


SEE PAGES 56-59 
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e 35 YEARS experience assures 
highest quality and dependability 


. A Trial Will Convince You... 


Suppliers of ALNICO MAGNETS 
BUC BLL tase ee 


1111 East 23rd Street Indianapolis, Ind. 








THIS 
CLASSIFIED 


FEATURE 


ntended as a facility for the 
reader, providing a quick, easy 
d reliable reference to the 
irces of materials, parts, equip- 


nent and finishes used in the 
sbrication of finished products. 


INDEX 


ways refer to it. Also, since 


Ich COMpany listed is an aaver- 
tiser, consult the advertising 
pages for information ind addi- 

nal daadta Ava ail yourself of 


nis ana otner information fea- 


John A. Campbell, Director, Reader Service 


ELECTRICAL ee 


Madison Av >w York, N. Y. 


MACHINES, Tapping 
Haskins Co., R. G., 4657 W. Fulton, Chicago, IIL. 


MACHINES, Washing 
For Washing Small Parts) 
Sarrett Co., Leon J., Box 378, Worcester, Mass, 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETS, Lifting 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 

Cinaudagraph Corp Magnet Alloy Div., Stamford, 
Conn, Nipermag.”’ 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind, 


MATS, Steel, Safety 
Acme Steel ¢ 2846 Archer Ave Chicago, Ill 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Pre-finished 


Coils, Sheets, Strips, Wire 
Acme Steel (¢ 2846 Archer Ave Chicago, I 
American Nickeloid Co., 12 N. Second, Peru, II. 
‘Nickeloid **Tint-Metal.’ 


Thomas Steel Co., Warren, O 


METAL, Thermostatic 








Baker & Co., In 54 Austin, Newark, N. J. 

Callite P ts Div., HFisler Elec. Corp., 547 - 39th, 
Unior ty, N. J 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

General Plate Co., Div. of Metals and Controls Corp., 


30 Forest, Attleboro, Mass 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
“*Wilco.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 268 Fourth Ave., New York, 
N. Y¥. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond se 

General Electric Co., Section M-619, Insulating Ma- 
terials Div., Appliance and Merchandise Dept., 
3ridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
‘‘Micanite,’’ ‘*Micoid.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26.’’ 

Westinghouse Elec. & Mfg. co 7-N, E. Pittsburgh, 
Pa. 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 


MONEL METAL 


Driver-Harris Co., Harrison, N. J. 


MOTOR DRIVE UNITS. 
Machine Tool. 


MOTOR-GENERATORS 
Electric Specialty Co., 213 South, Stamford, Conn. 
Janette Mfg. Co., 556 W. Monroe, Chicago, III. 


MOTOR STARTERS. See Controllers, 
Motor. 


See Drives, 


MOTORIZED SPEED REDUCERS. See 
“Motor Specifications for Designed-in 
Power Applications,’’ elsewhere in this 
issue, 


MOTORS 
(See als **Motor Specific ations for Designed-in 
Power Applic ations,’’ elsewhere in this issue.) 
Alliance Mfg. Co., Alliance, O. 
(Also Radio Tuning Motors.) 
Baldor Electric Co., 4300 Duncan Ave., St. Louis, Mo. 
Barber-Colman Co., Rockford, Ill 
S$odine Elec. Co., 2256 W. Ohio, Chicago, Il 
Crocker-Wheeler Elec. Mfg. Co., Ampere, N. J. 
Delco Appliance Division, General Motors Sales Corp., 
Rochester N. Y. (Also Radio Tuning Motors.) 
Delco Products Division, General Motors Corp., Day- 
ton, O 
Diehl Mfg. Co., Elizabethport, N. J. 
Dumore Company, Dept. 108-B, Racine, Wis 
Electric Specialty Co.. 213 South. Stamford, Conn 
Fairbanks. Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 
General Electric Co., Schenectady, N. Y. 
Haydon Mfg. Co., Inc., Waterbury, Conn 
Holtzer Cabot Elec. Co., 125 Amory, Boston, Mass. 
Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Kendrick & Davis Co., Inc., Lebanon, N. H. 
Kingston-Conley Elec. Co., North Plainfield, N. J. 
Leland Elec. Co., Dayton, O 
Master Elec. C Dayton O 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 
Peerless Elec. Co., Warren, O. 














Robbins & Myers, Inc., Springfield, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., Rochester, N. Y. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 

Utah Radio Products Co., Dept. E. Ml, Chicago, IIl. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


NAILS 
Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 


NAME PLATES 
American Emblem Co., Inc., Box No. 116R, Utica, 
Ne Es 


NICKEL-SILVER 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury Conn. ‘‘Adnic.” 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


NUTS, Machine. 
Screws. 


See Bolts, Nuts and 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chi- 
cago, Ill. 

Hunter Pressed Steel Co., Lansdale, Pa, 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa, 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ul. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 

Fish Paper, Press Board, Fibre Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 268 Fourth Ave., New York, 
N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick. New York, N. Y. 
*‘Armatite,”’ “*Armo,”’ **Micanite,”’ ‘‘Duro,”’ 
*“Kaygrey.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 
Campbellite.’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 

West Virginia Pulp & Paper Co., Pulp Products 
Dept., 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ 
“*‘Densite.’”’ 

Wilmington Fibre Specialty Co., Wilmington, Del. 
‘‘Fyberoid.’’ 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENCILS, Drawing 
Staedtler, Inc., J. S., 53 Worth, New York, N. Y. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHENOL FIBRE. See Plastics. 
PHENOLIC COMPOUNDS. See Plastics. 
PHOSPHOR BRONZE 


Driver-Harris Co., Harrison, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn. 


PHOTOELECTRIC CELLS oe TUBES 


General Electric Co., Schenectady 

G-M Laboratories, Inc., Dept. G, 1731 pies Ave., 
Chicago, Ill. 

United Cinephone Corp., 43-37 33rd, Long Island 
City, MN. T. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. ‘*Photronic.”’ 


PILLOW BLOCKS, Ball and_ Roller 
Bearing 

S. K. F. Industries, Inc., Front & Erie Ave., Phila- 
delphia, Pa. 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 
PINS, Cotter 


Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 
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Use OHMITE 


Vitreous Enameled 
' RESISTORS 


7 





% Each passing year accentuates all the more the rugged, 
unfailing dependability of Ohmite Vitreous-Enameled Resistors. 
Their solenoid-wound all-porcelain vitreous-enameled construction 
dissipates heat rapidly—prevents ‘hot spots'’—eliminates ‘‘break- 
downs''—insures faithful, trouble-free, uniform service day-in and 
day-out even under the most severe conditions. Fixed and adjustable 
types to meet your exact needs. 


Send for Catalog 16 or tell us your resistance problem. 


OHMITE MANUFACTURING CO. 4843 Flournoy St., Chicago, U.S.A, 





| a> 
Rheostats 


Resistors 
Tap Switches 





TERMINAL 
: PANELS 


Terminals, such as these, 
\. supplied mounted on panels, 
to your blue print, or 
probably standard panels 


shown in our bulletins will 
fulfill your requirements. 


Write Us Asking for 
l. Bulletins 


Leading electrical manufacturers are regularly 
n purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 
HOWARD B. JONES 


2300 WABANSIA AVENUE CHICAGO, ILL. 


THE MOST COIL 
FOR THE LEAST CASH 


We preach economy—but not at the ex- 
pense of the coil user. Meaning we do not 
advocate coils ‘cheap’ as to first cost, but 
ever thereafter a source of anxiety and 
upkeep expense. 


THIS POLICY PAYS 


Give our engineering staff an opportunity to 
devise for you the sort of coil that in the long 
run will without doubt or possibility of denial 
outcheapen the ‘cheap’ many times over. 
Tell us your needs; we shall submit a solu- 
tion—without obligation, of course. Write 








ips 


DEAN W. DAVIS & CO., Inc. 


Precision Made Coils for Every Electrical Purpose 
547 W. FULTON ST. CHICAGO, ILL. 


FEBRUARY, 1938 












We help yu—— 
Keep Faith with the 
Trade You Serve 


@ You can't always ‘‘see"’ the quality in carbon brushes. It's 
either inbred or it isn’t. It depends entirely on the many minute 
operations of painstaking skill and engineering technique some 
of which might be passed up without the brush-user ever know- 
ing the difference—until a breakdown occurs. 

Here at SUPERIOR CARBON PRODUCTS, INC., we put 
into the manufacturing of our brushes all of the extra safeguards 
for successful operation in motors. 








Brushes that keep motors 

working at full efficiency 

—minimizing ‘‘servicing”’ 

—tresulting in more satis- 
fied customers 

Grade 2440, FOR INSTANCE 


2S A universal service brush particularly for use on 
medium speed motors and generators of the older 
types. Note the Characteristics of Grade +440, 


as follows: 

SR nic cack idetncecaves .0011 
(Ohms per inch cube) 

CCI ac nce cccccdnccdcs ; 45 
(Amperes per Sa. Inch) 

PONE SIN eo ci cacctonwsuacacete 4000 
(Feet per minute) 

I et Rd ee a bs oda 38 
(Scleroscope) 

0 ae ee ee ee 3600 
(Lbs. per Sq. Inch) 

Ciao cosh ad ak ua sdkweeceda Medium 

Coefficient of Friction. ................ Medium 

Pressure Recommended...............+. 2 to 3 


(Lbs. per Sq. Inch) 
$< oOo 
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“ALL THAT THE NAME IMPLIES” 
9115 GEORGE AVENUE CLEVELAND, OHIO 





Knowing so well the 
needs and _ require- 
ments of the electrical 
industry, we have in- 
stalled in our new 
mills carefully de- 
signed and modern equipment to produce the 
uniform and high quality of rods, wires and 
cables so necessary in a multitude of uses. 





Always glad to ship trial orders so the product 
may be tested in use and register its excellence. 


We will be pleased to quote on your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 
(in rounds, flats & squares) 

BARE & TINNED STRAND 
U. R. C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRE & CABLES 
LEAD COVERED CABLES 


ROME CABLE CORPORATION 


Mills and executive offices 


330-400 Ridge Street - ROME,N. Y. 


























































CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 


all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 








Does it pav? The answer seems to be a 
decisive yes. For customers, the record 
shows that during 11 years there has not 
been a single case of motor failure attri- 
butable to any fault in the rebuilding. 
For the business, a nice premium of 20 
per cent or so over the prices charged by 
competitors. Once again, quality pays. 
Read this article on 


Page 66 















RUTHERS DUNN, Inc. 


N. Juniper Street, Philadelphia, Pa. 


Turn to Pages 46 and 47 for 
NEW DESIGNS 


and 


for the use of new and better engi- 
neering, appearance, materials and 
service . . . and new uses for elec- 
trical energy continually being de- 
veloped. 


DRIVE ? 


WHICH 


—AND WHY 


Driven shaft speeds for best machine operation 
seldom synchronize with standerd motor speeds 
belt, chain or gear drives are needed to bring 
them together The type of drive depends on 

| the ratio, center distance, speed, power require 
ments, noise, service conditions and other 
factors Here is a helpful analysis of these 
factors that enter into the selection of the 
most suitable type of drive 


An enlightening article on page 31 





No Patchwork Repairs 


NOVEL APPLICATIONS 











PLASTICS, Laminated or Molded 
See also Tubing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold 

Auvurn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y 

Kakelite Corp., 247 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 2144 Walnut, Chi- 
cago, Ill. 

Consolidated Molded Products Corp., Scranton, Pa. 
Lacanite,’’ ‘‘Arcolite.’’ 

Coniinental-Diamond Fibre Co., Newark, Del. 
*‘Dilecto,’”’ ‘*Dilophane.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

General Electri Ce 
Pittstield, Mass. 
Cold Mold). 

General Plastics, Inc., 1612 Walck Road, North Tona- 
wanda, N. Y¥. ‘‘Durez.’’ 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid.’’ 

National Vulcanized 
**Phenolite.”’ 

Norton Laboratories, Inc., Lockport, N. Y. 

Penn Fibre & Specialty Co., 912 S. Front, 
phia, Pa 

Resinox Corp., 230 Park Ave., New York, N. Y. 

Kichardson Co., Melrose Park (Chicago), Ill. ‘*Insu- 
rok 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Waterbury Button Co., 30 River, Waterbury, Conn. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 


, Section A-1 Plastics Dept., 
“‘Textolite,"” ‘“Mycalex’’ (‘‘Cetec’’ 


Fibre Co., Wilmington, Del. 


Philadel 


ford, Pa. ‘‘Micarta.’’ 
Wilmington Fibre Specialty Co., Wilmington, Del., 
“‘Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Cicero, Ill 

National Carbon Co., Inc., Carbon Sales Division, 
Cleveland, O. 

Superior Carbon Products, Inc., 9115 George Ave., 
Cleveland, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PLATING GENERATORS 
Electric Specialty Co. 213 South, Stamford, Conn. 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
**Wilco.’° 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn, 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Diamond Braiding Mills, Chicago Heights, Ill. 

General Cable Corp., 420 Lexington Ave., New York, 
N.Y 


General Electric Co., Section Q-8192, Appliance and 


Merchandise Dept Bridgeport, Conn. “Ge- Flex. 
“Tell-tale Tap *Unicord. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 724 Nicoll, New Haven, 
Conn 


PLUGS, Attachment 

Allied Elec. Products Co., Inc., 76 Coit, Irvington, N. J 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, T1!. 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. 

Royal Elec. Co., Inc., 95 Grand Ave., Pawtucket, R. I. 


PLUGS & SOCKETS, Single Contact 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 

Molybdenum, Platinum, 
Alloys. 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Division, Eisler Elec. Corp., 547 — 
39th, Union City, N. J. 

Fansteel Metallurgical Corp., North Chicago, II. 

General Plate Co., Div. of Metals and Controls Corp., 
30 Forest, Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
““Wilco.”’ 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.”’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., Trenton, N. J. ‘‘Nu-Blac,’’ ‘‘Ther- 
molain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 

Stupakoff Laboratories, Inc., 6619 Hamilton Ave., 
Pittsburgh, Pa. 

Universal Clay Products Co., Sandusky, O. 


POTENTIOMETERS. See Resistors, 
Radio Control. 


POTS & LADLES, Melting 

Dunn, In Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 
“Triplex. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


PRE-FINISHED METALS. 
Pre-finished. 


PULLEYS, Steel 
Dayton Rubber Mfg. Co., Dayton, O. 


PUSH BUTTON STATIONS. 
Switches, Remote Control. 


Silver, Tungsten, Special 


565 N. Chestnut, Ravenna, 0. 


See Metals, 


See 


PYROXYLIN COMPOUNDS. See Plastics. 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


PLATINUM. See Points, Contact. 


RAWHIDE GEARS. See Gears & Pin- 
ions, Non-Metallic. 


RECTIFIERS, Current 

Is-L Electric Mfg. Co., Dept. A. St. Louis, Mo. 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Raytheon Mfg. Co., Elecl. Equipment Div., Dept. M, 
Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept, 7-N, E, Pitts- 
burgh, Pa. 


REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco,”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 
Wilcolator Co., Newark, N. J. 


REGULATORS, Voltage 

American Transformer Co., 178 Emmet, Newark, N. J. 
Transtat.’’ 

General Radio Co., 30 
Variac.”’ 

H-B Instrument Co., Inc., 2531 N. 
phia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Raytheon Mfg. Co., 
Mass. 

United Transformer Corp., 72 Spring, 
NM. Y, “"Varitren.” 

Ward Leunard Elec. Co., 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1019 W. Van 
suren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

Arrow-Hart & Hegeman Electric Co., Hartford, Conn, 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco,’’ ‘‘Mid Getts.’’ 

Eagle Signal Corp., Moline, Ill. 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Tl. 

Ilart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Kurman Elec. Co., 239 Lafayette, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 

United Cinephone Corp., 43-37 33rd, Long Island 
City, N. Y. 

Ward Leonard Elec. Co.. 34 South. Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Newark Works New 
ark, N. J. 

Weston Elecl. 


State, Cambridge, Mass. 


Broad, Philadel- 


Elecl, Equipment Div., Waltham, 
New York, 
34 South, Mt. Vernon, N. Y. 


Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 
Wilcolator Co., Newark, N. J. 


RESISTORS, Power Circuit 

Allen-Bradley Co.. 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark. N. J. 

International Resistance Co., 405 N. Broad, Phila- 
delphia, Pa. 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, III. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 

Attenuators, Fixed Resistors, Rheostats, 
ometers. 

Aerovox Corp., 70 Washington, Brooklyn, N. Y. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Radio Co., 30 State, Cambridge, Mass. 

— Hindle, Inc., 140 Pennington, Newark, 
N. J. 

International Resistance Co., 405 N. 
delphia, Pa. 

National Electric Controller Co., 5309 
Ave., Chicago, Ill. 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, TI. 

Shallcross Mfg. Co., Collingdale, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

National Electric Controller Co., 5309 Ravenswood 
Ave., Chicago, III. 

Ohmite Mfg. Co., 4843 Flournoy, Chicago, Tl. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“*Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


RHEOSTATS, Radio. See Resistors, 
Radio Control. 


RIVETS 

Blake & Johnson Co.. Waterville, Conn. 

Hassall, Inc., John, 400 Oakland, Brooklyn, N. Y. 
Waterbury Button Co., 30 River, Waterbury, Conn. 


R.P.M. COUNTERS. 


Potenti- 


Broad, Phila- 


Ravenswood 


See Tachometers. 


ELECTRICAL MANUFACTURING 
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BETTER “SEEING” ON THE JOB 


FOR SALE 
YEARS OF EXPERIENCE 


IN SOLVING 
COMPOUND HEATING 
PROBLEMS 


It took the experience of Sta- 
Warm engineers not only in build- 
ing electric compound heaters 
but in adapting them to efficient 
production methods to solve this 
problem—lIt's done with a 25 
gal. wax heater, suspended on a \EXIB 


Seas canoe gore Qe NEW CANOPY LOCALITE 
maa yer agen ie storia Qnereases 
WORKER'S EFFICIENCY 


ting’ before being moved... 
Sta-Warms use modern electric 
“dry-heat", fixed or variable 
thermostatic control, a free-flow- 
ing, non-freezing heated outlet, 
High Intensity Glareless Lighting 
Sta-Warm can be engineered Units Installed at Low Cost a 
right into your production prob- ; . . ; : 
lem to being you the mexinem ia Clear illumination, without glare, over large working areas 
product control, labor-saving, is obtained by the modern design of Fostoria Canopy type 
cost-cutting and speedier produc- Localites. Wherever good seeing on a worker's task is 
apparent. We invite your test . . . . A complete variety of 
Localite models are available for specific applications. 
Write for information, today. 
THE FOSTORIA PRESSED DESCRIPTIVE BROCHURE 
FREE . . A valuable hand- 
STEEL CORP., FOSTORIA, 0. book of och bightine 
Spreading Equipment 
There is nothing to stop you from making money 
if your shop is equipped with Browning Coil mak- 
ing equipment—Makes your shop modern— 
allows you to handle the big profit jobs—speeds 
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and other distinctive compound 
tion . . . Put your problem up to essential to accuracy, speed and freedom from eye fatigue, 
72 h 
O 
pa I +) 
epalt , 
a a 


heating advantages—BUT even 
Sta-Warm for a suggested. solu- Fostoria saves time, waste and money. Installation cost is 
Can make Money 


more important to you is the way 
ica, Write now! surprisingly low. Production improvement is immediately 
o 
with 


@ Yes, and real profit, too if you buy your up your production and helps you to show a 
fabricated fibre parts from Lincoln. Real bigger net profit. 


workmanship and high quality materials 


. . . 7 i y . » s 8 
together with a conscientious effort to The Browning Line Includes 


satisfy you, are the keynote of every job— Loop and Field Winder, 9 Speed Heavy Duty 
large or small. When this is accomplished, Type; Combination Loop Field and Transformer 

customers are satisfied . . . and profits Winder, Universal Diamond Coil Winder; Coil 
begin! For you—and for ourselves. Spreader, 30, 42, 60, 84 inch Loop capacity; Reel 
If your budget demands economy, it will be Rack and Tension Devices; Winding and Band- 
to your advantage to write for samples and ing Machine. 


quotations. No obligation, of course. Write Today for Information about any item. 


R rye ze es i 


Manufacturers of 
DELAWARE @ Hemphill Ave., Atlanta, Ga. 





SHEETS, RODS, 
TUBES, WASHERS 


GASKETS AND 
SPECIAL SHAPES 





























Browning Coil Equipment 








FEBRUARY, 1938 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 








GARDINER 


Flux-Filled Solder 


Acid and rosin core... 
and core sizes .. 


solid | wire, bar, drop and pellet solders. 
EASTERN SALES OFFICES AND WAREHOUSE 


DAVID M. KASSON & CO., 264 Canal St., New York 


4818 SO. CAMPBELL AVE., CHICAGO, ILL. 





WIRE SPRINGS 


AND SPECIALTIES 


a ALL SIZES 
= eae tas; 
S ALL METALS 


i aay 
SEND US YOUR INQUIRIES 


UU ee a) 


CLEVELAND, OHIO 


10270 BEREA RD. 





ELECTRICAL 
PATENTS 


will be found in this issue 
ON PAGES 96—108 







See Page 55 for Important 


NEW 
PUBLICATIONS 


@ Opportunities for the alert user 


of Materials, Finishes, Equipment 


and Parts, to keep well-informed. 


various alloys 
. Gauges as small as 
1/32”. The Gardiner Line also includes 





cA Complete Review of all new 





SCREW DRIVING MACHINES. See 
Machines, Screw-Driving. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co, of America, 2179 Gulf Bldg., Pitts- 
gh, Pa, 

ies Cx Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

slake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SCREWS, Set 
Slake & Johnson Co., Waterville, Conn 


heb Tapping 
Shakeproc Lock Washer Co., 2533 N. Keeler Ave, 
Chicago, Ill. 


SCREWS, Thumb 
slake & Johnson Co., Waterville, Conn 


SEALS, Oil 
Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chi- 









Pa king Co., Palmyra. N. Y¥ “‘Klozure 
Mfg. Co., 1840 S. Kilbourn Ave., Chi- 


g. & Gasket Cc P. O. Box 1333, 5750 W 
evelt rd., Chicago, Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SET SCREWS, Self- Locking 
Ss! eoveet Lock Washer Co., 2533 N. Keeler Ave. 
Chic », Ill 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass, 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Iron 
American Rolling Mill Co., 121 Curtis, Middletown 
Oo ““Armco.”’ 





SHEETS, Steel 
American Nickeloid 
Pre-finished) 
American Rolling Mill Co., 121 Curtis, Middletown, 

0. ‘“*Armeec 
American Steel & Wire Co., 
land, O 


Ce 12 N. Second, Peru, II 


Rockefeller Bidg., Cleve- 
Tnited States Steel Corp. Subsidiary.) 
is Steel Corp. Pittsburgh, Pa. (United 
Corp. Subsidiary.) 
Steel Co., Granite City, Ill. 
Corp,, Cleveland, O 

ne., Jos T., Chicago, Tl. 


SHELLS, Screw Socket 

—— guyer Co., 17 Virginia Ave., Providence, 
? 

Scovill Mfg. Co., 65 Mill 


SILVER 
taker & ( Ir 
Driver-Harris Co 





Waterbury, Conn. 


Newark, N. J. 
J 





on, New To: NF 


A., 105 Chestnut, Newark, N. J. 





Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, 
Varnished. 


SLOT INSULATION. See Paper, Insu- 
lating; also Cloth, Insulating. 


et ee oe Les ing _TOOLS 


eral ‘o., Schene N 

Id al Commutator Dresser C 1008 Park Ave., Syca- 
mor I 

~-rsct ni 3 Electronic Tube 

tronic M anics, Ir 201 E. 12th, New York, 

N Y 

SOCKETS, Lamp 

Arrow-Hart & Hegeman Cx Hartford. Conn 

Gener Electr Cx Q-8192, Appliance ar 
Mer r e Dey igeport, Conn. 





SOLDER, Self- fluxing 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 


I 


SOLDER, Silver 
General Plate Co Div. of Metals a 
30 Forest, Attleboro, Mass 


Har ly & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 


F 


Wilson Co H. A., 105 Chestnut, Newark, N. J. 


Wil 


nd Controls Corp., 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. y 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, 
Tl 


General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDERING IRONS. See Irons, Solder- 
ing. 


SOLDERING POTS. See Pots and Ladles. 


SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 


SPEED REDUCERS. See ‘‘Motor Speci- 
fications for Designed-in Power Appli- 
cations’’, elsewhere in this issue. 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co, Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co.. Div. of Associated Spring Corp., 
270 So. Center, Corry, Pa. 

Timms Spring Co., 4000 Taylor, Elyria, O 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 


STAMPINGS, Metal 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Emblem Co., Inc., Box No. 116R, Utica 
= 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
> 


x. i. 

Raymond Mfg. Co.. Div. of Associated Spring Corp., 
270 So. Center, Corry, Pa. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave.. 
Chicago, Ill. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thomas & Skinner Steel Products Co., 1111 E. 23rd, 
Indianapolis, Ind. 

Whitehead Stamping Co., 1675 W. Lafayette Blvd., 
Detroit, Mich. 


STAMPINGS, Small, Non-metallic 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 

Lincoln Fibre & Specialty Co., Newport, Del. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


STARTERS, Motor. See Controllers, 
Motor 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Magnet 
Cinaudagraph Corp Magnet Alloy Div., Stamford 
Conn. ‘‘Nipermag.’’ 


STEEL SHAFTING, Screw Stock 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 

American Rolling Mill Co., 121 Curtis, Middletown 
oO “‘Armco.”” 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co.. Granite City, Ill. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL, Stainiess 

Acme Steel 846 Archer Ave Ct ig Til 
(Strip) a ge 

American Rolling Mill Co., 121 Curti Middletow: 
O. (Strips, Sheets, Plates.) ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

cores on & Son, Inc., Jos. T., Chicag Tl} 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicag I Colt 
and Hot Rolled, Galvanized, Colored, Striped.) 
**Superstrin.’’ 

American Nickeloid Co., 12 N. Second, Peru, Il. 

(Pre-finished) 
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MACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS 


: SCREW MACHINE PRODUCTS 


les SPECIAL HEADED AND THREADED PARTS — STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


pli- SINCE 1849 WATERVILLE, CONN. 





INSTRUMENT SWITCHES MSGILL ; 


pring s a and Lypoler 
va F ACCURATE RESISTORS py LZ 


SWITCHES 


Af ~% 
ae g till i. r Switches can be supplied single or 


multi-deck with various number of 
Pon- aN ee, Oe contact points, etc. Compact and 
f rugged with very low contact resist- For individual control of lights, 
A Sw. » ance. Send us your specifications. and fractional h. p. motors. Com- 
in = Bt oJ yi 3 Z ; 
-_ y et 4 : . 4 plete range, 3 to 10 amps. Off- «0g 


and-on. 2-circuit. 3-way. Multiple : 
, and special circuits. All with uni- 4”> 
Decade assemblies can be furnished in any resist- | oie versal retrieving lever. Also special #7) * 
ance from 1 ohm to 10 megohm. Guaranteed E switches. Used by G. E., Westing- S74 
accuracy 1/10, 1/4, 1/2 and 1°, emploving the house, Robbins & Myers, Emerson, 
Shalleross accurate wire wound resistors. Century, Diehl and others. 


WRITE FOR CATALOG 


Send for Bulletin 500-B describing the Switches 
Utica and 121-BA describing the Resistors. 


a SHALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 


MSGILL MANUFACTURING CO. 


300 Indiana Avenue, VALPARAISO, INDIANA 
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Av S 
“ For Any Shape 
Blvd., = 
or Design 
Cin 
ming- 
of 

~ Porcelain or 

A slight exaggeration, we admit . . . but 
em once you have occupied one of the beautiful 
ary.) new rooms in Hotel McAlpin, you will 


agree there is a cheery spaciousness to our 
mford rooms seldom found elsewhere. Everything 
in these big beautiful rooms is new... 
carpets, draperies, furniture and fixtures 
. and yet so comfortably home-like that 
you wonder how such luxury can be enjoyed 
at such moderate cost. 


United * HOUSE John J. Woelfle, Mgr. 


HOTEL M°ALPIN 


“The Center of Convenience” 
Broadway at 34th St. 


tar) NEW YORK Write 





nett enti Wentith tice The Colonial i asulate r Co. 
Cold . 
eye i ieee $450 twin Chicago Office 915 W. Van Buren St. 
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DEPENDABLE =; 
REASONABLE 


Write for Literature 


E. MACHLETT & SON 


222 E. 23rd ST. NEW YORK, N. Y. 















be SEALED 
=\ SWITCHES 


HALF 
SIZE 


For accurate con- 
trol. A stationary vapor-proof 
switch that operates in any position, 
1100 watts a. c., light load, pre- 
cision movement. 


HEINEKEN MACHINERY CORP. 
95 LIBERTY STREET NEW YORK, N. Y. 
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STRUTHERS DUNN, Inc. 
2}. Me me ate Philadelphia, Pa. 





Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. SIGNAL KWIXSET 








For further information con- 


cerning products listed in 


the Classified Index, see 


INDEX TO 
ADVERTISERS 


Pages 126 and 127 





American Rolling Mill Co., 121 Curtis, Middletown, 
Ohio. ‘‘Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Hot Rolled.) 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O. (Bright Finish, Zine 
Coated, Copper Coated.) ‘‘Thomastrip.’’ 


STRAPPING, Box 


Acme Steel Co., 2846 Archer Ave Chicago, Ill. 
STRIPPERS, Wire 
Pyramid Products ( 2294 S. State, Chicago, Ill. 


Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, 
Ohio. 


STROBOSCOPES 
General Radio Co., 30 State, Cambridge, Mass. 
**Edgerton,’’ ‘‘Strobotac.’’ 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
McGill Mfg. Co., 300 indiana Ave., Valparaiso, Ind. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co.. Hartford. Conn 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Rarber-Colman Co., Rockford. Tl 

General Elec. Co.. Schenectady, N. Y. 

Hart Mfg. Co.. Hartford, Conn. 

Ward Leonard Elec. Co.. 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington. Newark, N. J. 

Durakool, Inc., 1093 N. Main, Elkhart, Ind. 

General Electric Vapor Lamp Co., 887 Adams, Ho- 
boken. N. J. ‘‘Kon-nec-tor.’’ ‘‘Cooper-Hewitt.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Machlett & Son, F., 222 E. 23rd, New York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago. Tl. 

Powrex Switch Co., 190 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 


Electronic Mechanics, Inc., 201 E. 12th, New York, 
Shallcross Mfg. Co., Collingdale, Pa 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 
General Electric Co., Dept. 6-201, Schenectady, N. Y. 
Wart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring. Freeport, I. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Snap, Heavy Duty 
For Electrie Range and Small Motor Control 
Arrow-Hart & Hegeman Elec. Co.. Hartford. Conn 
General Electric Co., Section Q-8192, Appliance and 
Merchandise Dent.. Bridgeport, Conn 
tart Mfg. Co.. Hartford, Conn “Diamond F.’’ 
Heineken Machinery Corp., 95 Liberty, New York. 
=. = (Sealed Tyne.) 
Micro Switch Corp., 1 East Spring, Freeport, 111 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y 


SYNTHETIC RESINS. See Plastics 


TACHOMETERS 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
Til. 

Sticht & Co., Herman H., Dept. EM., 27 Park PI., 
New York, N. Y 

Veeder-Root. Inc., Hartford, Conn 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Dept. 9-393, Newport, Ky 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Il. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept.. Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, TI 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago. Ill 

Mica Insulator Co., 200 Varick, New Yerk, N. Y. 





TAPE, Rubber and Friction 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. **Paragon.”’ 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn - 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridegport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


TAPPING MACHINES. See Machines, 
Tapping. 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Il. 


TERMINALS & CONNECTORS 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
(Terminals and Terminal Plates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, 
Ill, (For Fuses.) 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Button Co., 30 River, Waterbury, Conn. 


TESTERS, Coil 
See also Instruments. 

Sticht & Co., Herman H., Dept. EM., 27 Park Pl., 
New York, N. Y (Oscillographs. ) 

Weston Elecl. Instrument Corp., 582 Frelinghuysen 
Ave., Newark, N. J. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 80th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Arrow-Hart & Hegeman Elec. Co., Hartford, Conn. 

Bridgeport Thermostat Co., Inc., Bridgeport, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 
Pa. ‘‘Dunco.’’ 

General Electric Co., Schenectady, N. Y. 

Hart Mfg Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Instrument Co., Inc., 2531 N. Broad, Philadel- 
phia, Pa 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
‘‘Pyrotherm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.”’ 

Wilcolator Co., Newark, N. J. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Barber-Colman Co., Rockford, Il. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa. 
Eagle Signal Corp., Moline, Ill. ‘*Microflex.’’ 
General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Sticht & Co., Herman H., Dept. EM., 27 Park PIl., 
New York, N. Y. 
Thompson Clock Co., H. C., Bristol, Conn. 
United Cinephone Corp., 43-37 33rd, Long Island 
Ci. X. . 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
— Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
a. 


TRANSFORMER CORES. See Cores, 
Transformer. 


TRANSFORMERS 

For built-in applications to electrically eperated 
machines, appliances and equipment. 

American Transformer Co., 178 Emmet, Newark, N. J. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chi- 
cago, Ill 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

General Radio Co., 30 State, Cambridge, Mass. 
“‘Variac.”’ 

United Transformer Corp., 72 Spring, New York, 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 


Mo. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Electric & Mfg. Co., 7-N, E. Pitts- 
burgh, Pa. 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Ilsco Copper Tube & Products, Inc., Dept. EM., 
5629 Madison Rd., Cincinnati, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Cel- 


lulak.’’ 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del 


General Electric Co., Section A-1, Plastics Dept., 
Pittsfield, Mass. ‘‘Textolite.’’ 

Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 
**Phenolite.’’ 

Penn Fibre & Specialty Co., 912 S. Front, Philadel- 
phia, Pa. 


ELECTRICAL” MANUFACTURING 














THERMOSTAT 
PLASTICS 


No longer is the ther- 
mostatic control a 
thing to be hid away 
in some obscure 
corner. In the White 
Manufacturing Com- 
pany's new Techno- 
trol, molded plastics 
and modern design 
are combined to pro- 
duce a unit of simple, 
yet striking beauty, 
which “belongs” in 
any surroundings. 


RESISTORS THAT HAVE NEVER 
BEEN MADE BEFORE..... for faba 


that have never been done before. 


















































The Technotrol’s case is another of the long 
list of successful jobs which have made Chicago 
Molded known as plastic molding head- 
quarters. May we work with you on your 
next molding problem? 






Chicago Molded Products Corp. MTC 
2144 Walnut Street Chicago, III. Se sich: manga 


MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


METAL STAMPING SERVICE 
| DRAWING La" 


STAMPING “<3 


FORMING A 


Small on Parts WA A 


Ee Brass, ieee & Steel A 


PATTON-MACGUYER COMPANY * . 
17 Virginia Avenue, Providence, R. I. Locomotive Drive Shafts! 





Yes, ‘drive shafts’’—not for the Twentieth Century 


E Limited, but f ionally-k lectri in. 
BETTER WIRE CONNECTIONS —&%'S7's Thsitahs-teie-tuety oneeanbinanhadytieaten ned 
tapped. All done in one operation. 


iy as SOLDERLESS TIRE 





TAPELESS s Doing a job with fewer operations is the constant aim 
a= CONNECTORS of "Peck Service,” and this is often the reason for the 
SKIN WIRES — SCREW ON reasonable price and prompt delivery. 
THAT’S ALL! 
NO TAPE—NO SOLDER—yet  sreater SEND FOR THE PECK CATALOG 





conductivity than the wire it joins. of springs and screw machine parts—a book of value 
CUTS COSTS—Speed production, reduce to engineer and designer as well as to purchasing 


labor, save cost of solder and tape material. agents. No charge no obligation. 
Listed by Underwriters’ Laboratories. ’ 


Better Electrically—Stronger_ Mechanically. PE C K S PR i WW €7 $ 


Write for samples 





IDEAL COMMUTATOR DRESSER COMPANY AND SCREW MACHINE PARTS 
1008 Park Avenue Sycamore, Illinois The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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ELecteic Heat 


FROM ROOM TO FURNACE TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, and 
I Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th STREET, PHILADELPHIA, PA, 












CARTRIDGES, 
STRIPS, RINGS, 
IMMERSION 


Standard types or engineered 
to YOUR needs. 


WATLOW ELECTRIC MFG. CO. 
1326 N. 23rd. ST. LOUIS, MO. 


Sales Representatives in 
Buffalo, Chicago, Cleveland, Dayton, New York 





Vy 


SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





TioMPERVIOUS! 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 


and Compounds 


i IMPERVIOUS VARNISH CO. 


Koppers Bldg., Pittsburgh, Pa. N 
si eae 








EYELETS—Regular and Special 

WIRE—Pure zinc wire 

FUSE METAL—Pure zinc ac- 
curately rolled for fuse elements 

ZINC—Strip zinc for commercial 
uses 





THE PLATT BROS. & CO. 


Waterbury, Conn. 











Richardson Co., Melrose Park (Chicago), Ill. ‘*Insu- 
rok.’”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Micarta Div., Traf- 
ford, Pa. “*Micarta.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del., 
Ohmoid.”’ 





TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wil- 
mington, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Franklin Fibre-Lamitex Corp., 190 E. 12th, Wilming- 
ton, Del. 

Lincoln Fibre & Specialty Co., Newport, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 
Peerless,’’ ‘‘Vul-Cot.’’ 

Penn Fibre & Specialty Co., 912 S. Front, Philadel 
phia, Pa 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Fyberoid,’’ ‘‘Ohmoid.”’ 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm., 268 Fourth Ave., New York, 
MN. cs.  worme.”” 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, II. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., 200 Varick, New York, N. Y. 
“‘Empire.’’ 


TUBULAR LAMPS. See Lamps, Minia- 
ture. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.’’ 

Fansteel Metallurgical Corp., North Chicago, Il. 


UNDERCUTTERS, Mica. See Slotting 
Machines & Tools. 


UNITS AND ELEMENTS, Resistance 
Heating 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Warren Elec. Appliance Co., Warren, Pa. 

— Elec. Mfg. Co., 1326 N. 28rd, St. Louis, 
0. 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pitts- 
burgh, Pa. ‘‘Chromalox.’’ 


VACUUM SWITCHES. See Switches, 
Vacuum. 


VALVES, Control. See Controls and 
Valves, Temperature. 


VARNISH, Insulating 
Acme Wire Co., New Haven, Conn. 
Dolph Co., John C., 168 Emmett, Newark, N. J. 
““Chinalak,’’ ‘‘Electric Lacquer,’’ ‘‘Synthite.’’ 
General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. “‘Glyptal.”’ 
Impervious Varnish Co., Koppers Bldg., Pittsburgh, 
Pa. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, III. 

Irvington Varnish & Insulator Co., Irvington, N. J. 
“*Harvel.’’ 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Linolac.’’ 

Sherwin-Williams Co., Cleveland, O 

Westinghouse Elec. & Mfg. Co., 7-N, E. Pittsburgh, 
Pa. 


VITREOUS ENAMEL RESISTORS. See 
Resistors, Power Circuit. 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 

Western Felt Works, 4029 Ogden Ave., Chicago, IIl. 

WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., East Alton, Ill 

Butcher & Hart Mfg. Co., Toledo, O 

Eaton Mfg. Co., Massillon, O 

Hobbs Mfg. Co., Worcester, Mass 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila., 








Positive Lock Washer Co., Newark, N. J 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicas I 

Thompson-Bremer Co., 1640 W. Hubbard, Chicago, Il 

Washburn (¢ , Worcester, Mass 


WASHERS, Metallic 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich 

Whitehead Stamping Co., 1675 W. Lafayette Blvd., 
Detroit, Mich. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing Chatterton’s Compound; Sealing Ce- 


ment 


Dolph Co., John C., 168 Emmett. Newark. N. J 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Sauereisen Cements Co., 32 Sharpsburg, Pittsburg, Pa. 

WHEELS, Blower 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill 


Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Potter & Rayfield, Inc., Hemphill Ave., Atlanta, Ga. 
‘‘Browning”’ 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum, Copper, Phosphor Bronze, Steel, Iron. 
(See also Tungsten; Molybdenum.) 

Aluminum Co. of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa. 

American Enameled Magnet Wire Co., Port Huron, 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Cable Corp., 420 Lexington Ave., New York, 
. ¥ 


Roebling’s Sons Co., John A., Trenton, N. J 
Rome Cable Corp., 330 Ridge, Rome, N. Y 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WIRE, Copper Clad 
Callite Products Division, Eisler Elec. Corp., 547 
39th, Union City, N. J. 


WIRE, Copperweld 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
ee 


WIRE FORMS 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Roebling’s Sons Co., John A., Trenton, N. J 

Raymond Mfg. Co.. Div. of Associated Spring Corp., 
270 So. Center, Corry, Pa, 

Timms Spring Co., 4000 Taylor, Elyria, O 


WIRE, Insulated 
(See also Cable, Heavy Duty; Cord, Flexible 

American Enameled Magnet Wire Co., Port Huron 
Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
“‘Colo-rubber,’’ ‘‘Nitro.’’ 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Braiding Millis, Chicago Heights, Il. 

Gavitt Mfg. Co., Inc., Dept. K., Brookfield, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
N. Y. ‘‘Enterite,’’ ‘‘Peerless,’’ ‘‘Mid-Rip.’’ 

General Electric Co., Section Q-8192, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘GE Flex,’’ 
**Deltabeston.’’ 

General Electric Co., Dept, 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Rockbestos Products Corp., 724 Nicol New Haven, 
Conn, 

Roebling’s Sons Co., John A., Trenton, N. J 

Rome Cable Corp., 330 Ridge, Rome, N. Y. 

Winsted Division Hudson Wire Co., Winsted, Conn 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, 
Mich. ‘'Vega-Chromoxide.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
*‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
MN, Ke 

General Electric Co., Schenectady, N. Y 

Rockbestos Products Corp., 724 Nicoll, New Haven, 
Conn. 

Roebling’s Sons Co., John A., Trenton, N. J 

tome Cable Corp., 330 Ridge, Rome, N. Y 

Winsted Division Hudson Wire Co., Winsted, Conn 


WIRE, Resistance 

3oston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J ‘*Tophet,’’ 
*‘Cupron,’’ **Fecraloy,’’ ““‘Hilo,”’ ‘‘Cobanic,”’ 
‘*Radiocarb,’’ ‘‘Radioalloy.’’ 


Driver-Harris Co., Harrison, N. J., ‘‘Nict rome,” 
**Advance,”’ ‘‘Hytemco,”’ *‘Nilvar,’’ ‘“Magno 
**Comet,’’ “Gridnic,”’ **Radioohm,”’ ‘‘Ohmax,”’ 


‘‘Midohm,”’ ‘‘Lohm,”’ ‘‘Lucero.”’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, 
Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Co- 
pel,’’ ‘‘Chromel-Alumel.’”’ : 
Jelliff Mfg. Corp., C. O., Southport, Conn. ‘‘Kan- 

thal.’’ 


WIRE, Round Edge Flat 
American Nickeloid Co., 12 N. Second, Peru, Il 
(Pre-finished Metals) 


ZINC ; 

New Jersey Zinc Co., 160 Front, New York, N. Y¥. 
‘‘Horse Head.” 

Platt Bros. & Co., Waterbury, Cenn. (Fuse Metal. 
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Small 


MITRES- 
BEVELS 


8 to 48 D. P. under 6” P. D. 
High precision or commercial production 


— A few pieces ora million 


Competent Engineers, Technicians 
and Operators with exceptional 
mechanical equipment are here 


to supply your small Gear needs. 





SMALL GEARS - ALL KINDS - 14t0 96D. P. 
SPURS - SPIRALS - WORM GEAR!NG - RACKS - RATCHETS 


Made to order only — No stock — No catalog 


Gear Specialties 


oD 


i i c Oo R 


P oO R y | Bs az 
a eae 
2650 W. MEDILL AV. Phone HUMBOLDT 3482 





READ HOW 


LOGICAL RE-DESIGN IMPROVES 
CLEANER.. 


@ Not because of any claim to revo- 
lutionary progress or dramatically 
used new materials but because of the 
logical meeting of the various points 
established as essential to a specific 
design problem does this product earn 
attention. One of the most widely 
used of appliances. One, that with 
few exceptions, design has altered 
little during the years. 


AN ARTICLE IN 
THIS ISSUE - PG. 36 














(ee 


This man knows one thing 
and knows it well 


That is, how to sell goods in the electrical field by applying 
modern promotion methods. He’s been at industrial sales 
building in managerial capacities for 15 years; he knows 
advertising. merchandising, the markets, contractors and 
wholesalers: in other words, he belongs! You’d recognize 
immediately —if named—the offices he has held. If you 
have any thought of putting more modern, more aggres- 
sive sales push behind your business, this is the man to 
talk with. To repeat: he belongs in a position commensurate 
with his fine record and demonstrated ability. You can get 
in touch with him by writing 


Box A-45 
ELECTRICAL MANUFACTURING 


232 MADISON AVE. 
New York, N. Y. 
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SPEED PRODUCTION - CUT COSTS 





Use Gilbert Grip-Tite Plugs 
AND ASSEMBLY MACHINES 


Averaging over 500 attachments an hour Gilbert machines 
give lowest cost assembly. Arrive ready to operate. 
Loaned to quantity plug users without charge. 


Grip-Tite Plugs made in 
three sizes for rubber, rayon 
and heater cords; are screw- 
less and solderless. Spring 
Tension Blades assure firm 
grip in receptacle. 







Approved by Underwriters’ Laboratories. 
Meets specifications of |. E. S. tests. 


Write for samples and quotations 


ROYAL ELECTRIC COMPANY, INC. 


95 GRAND AVENUE pee it 2 ae a 
















Letthe = — MICRO. 
ACTUATOR 


Cut Down Your 
Production 
Time and Costs 


Special double throw single pole Micro 


Type LK 


— i ial 0.001” or less. Switch and actuating mechanism sealed 
een eee in a compact metal housing and proof 
2—Pretravel of actuator plunger to operat- — against normal oil and moisture. Pre- 
ing point, 0.010”. cision built to give more than a million 
3—Overtravel of actuator plunger beyond operations under severe conditions of 


high production machine tools. Avail- 
able in right or left-hand mounting, 3 8 
4—Distance within operating point and conduit coupling optional. Write for 
C. L. of 3/16” dowel pin held to + .003”’. specifications and recommendations cov- 
ering LK Actuator applications. 


operating point 7/32’. 





MICRO SWITCH 


1 EAST SPRING STREET 


CORPORATION 


FREEPORT, ILL., U. S. A. 


STAMPING 


Buyers Want 
1. Quality 
2. Economy 


35 years of experience have taught Whitehead 
how to produce the stampings you need at 
lowest cost. Send your blueprints to Whitehead 
for an estimate. 












Catalog on Request 


Whitehead Stamping Co. 
fh 1675 W. Lafayette Blvd., Detroit, Mich. 





125 




















































THIS SPEED REGULATOR 


is compact and stays cool 


The well planned arrange- 
ment permits circulation of 


















air around resistance ele- 
ments to dissipate the gene- 
rated heat. The Ward Leonard 
Speed Regulator, therefore, 
in spite of its compact 
design, will operate con- 
tinuously at lowest speed 
without overheating. It is 





the ideal control for fan and 
machine duty, especially where space is limited. 


NEW BULLETIN No.1101 


Describes the Ward Leonard 
Speed Regulator with ventil- Ring Type Rheostat in 114” 
ated enclosures. 1/20 to 1/3 214”, 3” and 4” diameters for 
H.P. 30, 50, 100 and 150 watts. 


WARD LEONARD 


RHEOSTATS - RELAYS - RESISTORS 


———— 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Builetin No. 


BULLETIN No. 1105 
Describes the Ward Leonard 


Name... 





Firm.... 
Address 
GHEY 5 ; .. .Slale . 
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Lei lookal the Record’ 


TRAIL-BLAZER TALK No. 1 


“Well, folks, the old adage ‘seeing is believing’ surely went to 
town for ROXALIN on our recent grand Trail-Blazer Tour. Those 
200 exhibits of ROXALIN Flexible-Finished parts and assembled 
products backed by truly remarkable performance records, con- 
' vinced even the skeptics, the die-hards, and the what-we've- 
always-used-good-enough-for-us fellows. And now, applications 
on all metals, wood, paper, leather, textiles are daily demon- 
strating in actual service the product insurance of ROXALIN 
Flexible Finishes, whether air-dried or baked, 
lacquer or synthetic. 


—- 


While the Trail-Blazer is in winter quarters, | 
want to give you who missed our first tour a 
glimpse of some of the ‘evidence’ which every- 
where met with such enthusiastic approval by 
critical juries. First, let's pick four jobs finished 
in ROXALIN Flexible Lacquer (AIR DRY). In 
each case, the same finish meets an entirely 
different requirement.” 










The Blue Knight 















































one-coat ROXALIN Fhe 
/* Finish (AIR DRY). ROXA 
| reduces rejections causedb 
finish damage. 


Flexible After 2 Years 

at 212 F. 
Fan manufacturer tested 
ROXALIN (AIR-DRY) Flexible 
Blax on aluminum fan blade for 
two years at 212 F. and the 
finish still stood 180 degree 
bend. ROXALIN adhesion and 
flexibility are lasting. 














Finished in Sheets; 

then Blanked and Formed 
Metal name plates, automotive 
parts and dials are completely 
finished with ROXALIN (AIR 
DRY) Flexible Lacquer; then 
blanked and formed into curved 
contours, without fracture or 
other failure. ROXALIN cuts 
production costs. 


Rich Rubber Black Defies Oil 
When used on fractional 
motors, fan blades and other 
electrical parts which are no 
strangers to oil, ROXALIN Flex- 
ible Lacquer (AIR DRY) retains 
its satin-smooth, hard rubber 
finish indefinitely—it is oil proof. 


ROXALIN FLEXIBLE LACQUER CO. 
Box 582, Elizabeth, N. J 
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Above: Globe Auto- 


matic Sprinkler Com- 


pany Mercury Switch. 


Above. Andis Electric Speed. 
Whip Mixer. 


Right: Bethlehem-Doe Oil! Burn- 
er Pump Housing 


CONSOLIDATED PRECISION MOLDING 


puts these vastly different plastic 
products in the same category 7 7 


vv ¥ ALL of these devices have the 
sales advantage of modern appearance, achieved 
by the striking beauty of molded plastics. Per- 
formance is enhanced, too, by the plastic material, 
precision molded by Consolidated. There's a 
place in your product for plastics! Consult 
Consolidated 
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Detroit @ Cleveland @ Philadelphia @ Bridgeport 
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RNATING CURRENT GENERATORS * HOIST MOTORS ¢ BALL BEARING MOTORS © SQUIRREL CAGE INDUCTION MOTORS * GEARHEAD MOTORS 


. 
ARE FRAME MOTORS ¢ CAPACITOR MOTORS © MULTIPLE DISC UNIBRAKE MOTORS * BLOWER MOTORS © TOTALLY ENCLOSED MOTORS « GENERA 










CTION MOTORS « GEARHEAD MOTORS « FAN COOLSD MOTOR’ « SPLASH “POOF MOTORS * GASO'INE DIS°©=NSING PUM® MOTURS ~ TRUNION 
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UNIT HEATER MOTORS * ELEVATOR MOTORS ¢ DIRECT CURRENT MOTORS © SLIP RING INDUCTION MOTORS © ALTERNATORS © EXPLOSION PROC 


§ ¢ REFRIGERATION MOTORS © VAPOR PROOF MOTORS © MULTI-SPEED MOTORS © BALL BEARING MOTORS © UNIBRAKE MOTORS ¢ CAPACITOR 
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ING MOTORS ¢ EXTRACTOR MOTORS * WOUND ROTOR MOTORS — ELE ICALLY REVERSIBLE © FLANGE MOUNTING MOTORS © PROPELLOR FA 











LSION INDUCTION MOTORS * PUNCH PRESS MQ D MOTORS © MULTI-SPEED MOTORS © GEAR HEA 






MOTORS # SQUIRREL CAGE INDUCTIO 





ORS © TOTALLY ENCLOSED MOTORS 





* TWO WINDING TWO TORS * HERRINGBONE _ 






















PLOSION PROOF * SQUg E r DIRECT CURRENT MOT 
ORS * BALL BEARI | a MI kell MOTORS « VERT 
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IN STANDARD, SPECIAL OR 
Wf ie| GEARED-HEAD TYPES 
GUARANTEED MOTORS provide an unusual range of motor 


b ypes and ratings from which to select the correct motor. Investigate MASTER'S exceptional ability to 


serve you promptly and economically with motors built to meet exactly your individual requirements. 


NG 





THE MASTER ELECTRIC COMPANY > DAYTON - OHIO 





“SUPER SERVICE’’ CORDS 


Vulcanized in steel moulds under pres- 
sure: tough rubber jacket for motored 
ered Jill Lal- Malt haan Ne 


Nis meet tee) ab) 


and asbestos covered heater cords for 
all needs. 


NUM Aids ee ee) to) 


Silk, rayon, cotton or mercerized braids. 
ele eee 


TRAC ma aN Ds is contered the 
eure Cite Lec ie aad service responsibility that can make 


lal lo a 


e a 
“SUPERTEX’ ALL RUBBER PARALLEL CORDS or mar your appliance product's 


in the same color range. reputation with the public ae Noth- 
PLAIN RUBBER CORDS 


Types S and SJ. ing takes more abuse than the cord 
ee ESS) —or is more roundly abused if it 


leads and harnesses made to custom- 


ers’ specification, for radio, motor ig- goes bad with untimely haste rr | 


nition or other use. 


Yves G3 General Cable quality cord will save 


in a complete range of sizes and 


~ a 
types. Enameled, silk, cotton, paper complaints, build good 
d asb d. 
Bia «aa will, and prove itself 


. o * 
ToT oe MSL die MeL ae profitable. 
ed Mel Se Mae MLL) 
maintenance. 


_GENERAL CABLE CORPORATION 


Me 


; ao Figecn oe ex 
N ¢ SUFFALO + CHIC. 
JRGH + ROME, iacene 4 





